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BROADCASTING AND MASS 
EDUCATION 


N a study of the American Press published under 
the title of ‘Freedom of Information’ (New 
York: The Macmillan Co., 1949), H. Brucker de- 
scribed objective reporting as the major contribution 
of the American Press to the raising of standards 
during the past century. His study led him to rely 
on that feature and on a determined effort to make 
the Press independent of party as the main hope of 
securing that a democratic people received the full 
information which intelligent discussion of 
public affairs depends. He rejected as of minor or no 
importance such ideas as a General Council for the 
Great Britain in the report 
Press in 1949, or 


upon 


Press, recommended for 
of the Royal Commission on the 
even of making journalism a closed profession in the 
sense of requiring specified professional qualifications 
from those who practise it, taking the line that any 
such restriction involves dangers which outweigh the 
advantages. 

There is much in this study of modern journalism 
that is as pertinent to current discussion of the Press 
in Great Britain as it is in the United States. It 
bears equally on some of the issues raised in regard 
to broadcasting by the recent report of the Beveridge 
Committee. No reader of that report can fail to7 
appreciate how conscious all members of the Com- 
mittee were of the great power for good or evil over 
men’s minds with which broadcasting is pregnant, or 
the immense contribution to the safeguarding of 
democracy and free institutions which the wise use 
of that power could make. Mr. Geoffrey Crowther 
and Sir Robert Watson-Watt argued against the 
continuation of the present monopoly precisely 
because they held it to be a danger to the free society, 
and that the only ultimate safeguard of liberty lay 
in the diversity which competition would ensure. 

The Beveridge Committee, with one dissentient, 
did not, however, consider that continuance of the 
monopoly is a danger against which there are no 
sufficient safeguards ; but it is curious that in this 
report there is so little reference to the influence 
which the Press might exert in checking abuse of 
power. The relations between Press and broadcasting 
merit fuller exploration and discussion than they 
have yet received, and in this connexion it may be 
noted that a memorandum from the Newspaper 
Society opposed any further extension of news 
broadcasting, especially in the form of regional news. 
In view of remarks in the report of the Royal 
Commission on the Press on the shortage of news- 
print and the consequent suppression and compres- 
sion of news to an extent which makes inaccuracy 
more difficult to avoid, this is a sad reflexion on the 
general outlook and public spirit of that body. The 
position as regards newsprint has deteriorated further 
since that report was written. It is even more 
difficult to give the public, through the national 
local Press, the full information necessary for a 
balanced judgment on public affairs, and only by 
full and public-spirited co-operation between the 
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Press and the broadcasting authorities can the 
deficiency at present be made good, and a very real 
threat to the functioning of democracy avoided. 
In the present acute shortage and with mounting 
costs of newsprint, the public interest demands the 
fullest possible use of all alternative means of sup- 
lying the public with the information it needs. The 
Beveridge Committee clearly appreciated this issue, 
as is evident from its comments on controversial 
broadcasting. It attaches great importance to free 
use of the microphone for discussion of questions 
of the day, however controversial the particular 
speakers ; and the general impression of the Com- 
mittee was that the problem of allowing a fair field 
for controversy and for minorities has been handled 
Britain with a considerable measure of 
success. Nevertheless, the Committee wishes to see 
the opportunities for broadcast controversy increased ; 
though at the same time it points out that listeners 
must appreciate that this does not mean that every 
talk must be impartial and that all speakers, however 
strongly they hold their opinions, should have an 
equal regard for truth in statement. 

On this issue the Beveridge Report makes several 
suggestions. First, a committee of statesmanlike 
advisers is desirable to draft rules of controversy, and 
these same advisers might eventually act as a ‘com- 
mittee of privileges’ to consider any alleged breach 
of the rules by a controversialist. It also suggests 
that the B.B.C. should use boldly its right to invite 
to the microphone a member of either House of 
Parliament of outstanding national importance who 
may have become detached from any party. 

Another step urged by the Beveridge Committee is 
that the present bar on discussion of any question 
Avithin a fortnight before it is debated in either House 
Of Parliament should be reconsidered. As the report 
points out, this bar is an impediment to popular 
interest in Parliament and to popular capacity for 
judging the wisdom of Parliament ; and its removal 
would contribute to good democratic government, in 
that it would promote a better understanding among 
the democracy of the issues upon which it is required 
to decide at elections. Moreover, more opportunity 
for free political debate is desirable both during 
election periods and between elections, on a regional, 
as well as on a national, basis. 

The suggestion made elsewhere in this report for a 
‘Hyde Park” of the air indicates that the Beveridge 
Committee was prepared to experiment boldly with 
new ideas to provide reasonable opportunities for all 
minorities to voice their message. In respect of 
educational broadcasting and especially in the field 
of adult education, the majority seems, however, to 
have accepted too easily the disappointments so far 
experienced in this field. It holds, indeed, that the 
Group Listening Scheme had more possibilities than 
was allowed by the Workers’ Educational Association, 
and that with the Third Programme a more determined 
effort should be made to encourage the participation 
of the audience and to raise by this means the 
citizen’s understanding of the world around. It 
hesitates, however, to recommend, at this moment, 
the re-establishment of an Advisory Council on 
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Adult Education, and the most spirited defence of a 
forward policy in this field is to be found in the 
appended “Note” signed by Mr. W. F. Oakeshott, 
Mr. A. L. Binns, Lord Elgin, Mr. J. Reeves, Mr. 
I. A. R. Stedeford and Dr. Stephen Taylor. 

These six members believe that the B.B.C. has put 
up a most powerful resistance to attrition of standards 
in a democracy—and not alone through its Third 
Programme—and that levelling up rather tlhian 
levelling down has resulted. In spite of the failure 
of the experiments with group listening, they hold 
that the listener is co-operating in other ways in the 
Corporation’s educational work. Listening to a 
complex talk given by a specialist is not a merely 
passive pursuit. It demands active co-operation, and 
this is evidently being given. Moreover, the B.B.C. 
is to some extent supplying the unifying force which 
is needed to make a democracy a real community, 
and the pursuit and preaching by the B.B.C. of the 
democratic values of truth and fairness, as well as of 
quality, are, it is rightly urged, specially important 
in this respect. 

There is, of course, the danger of neglecting the 
large audience in the interests of the intellectual, and 
in this “Note” it is suggested that one of the most 
difficult objectives for the Corporation, but at the 
same time most worth while pursuing, is a lighit 
programme which, while still offering entertainment, 
is better of its kind, with more trouble and more 
money spent upon it, upon its producers and upon 
its performers. It may require a genius to hold an 
audience including both ‘highbrow’ and ‘lowbrow ; 
but genius can still be brought out by the right 
conditions. Certainly, if the B.B.C. is to succeed in 
this field of adult education in securing the right 
balance, in continuing to level up standards and to 
provide something of a unifying force in our society, 
an element of science must be included. 

Any such contribution will call for some clear 
thinking on the part of men of science themselves. 
If they cannot supply from among their own ranks 
the men and women with the talents or genius for 
the task of interpretation, they must at least provide 
the tools if the task is to be done at all. It cannot 
just be left to the Corporation, or to the scientific 
staff employed by the Corporation. 

The increasing attention being given to scientific 
writing and exposition in the profession of science is 
all to the good. Exposition and interpretation, in 
the nature of things, are likely to remain an individual 
task; but professional bodies can both encourage 
those who assay the task and assist them in acquiring 
the necessary technique. Something more than a 
passive or negative role is, indeed, required of them 
here. Too narrow an interpretation of the functions 
of the expert in the provision of information object- 
ively when requested may, as The Lancet recently 
wisely remarked, encourage an excessive specialism, 
and it should not be allowed to narrow the scope of 
discussion within a profession. 

There is a passage in Carr-Saunders and Wilson's 
“The Professions’, to which The Lancet has 
directed attention, which merits reconsideration in 
this context, as it does also in that of professional 
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service within the nationalized industries and public 
orporations, where the position has changed so greatly 
n the past twenty years. Professional associations 
should be centres of initiative and vitality, and shou!d 
not wait until they are invited to express their 
pinion on matters of public concern and policy. 
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[he proper scope and manner of presentation of their 
public policies must be given increasing attention, for 
clearly there are matters on which the expression of 
pinion by @ profession as a whole, as distinct from 
ts individual members, may be injudicious and 
mdermine its influence with the public as a body of 
experts, however unanimous the particular expression 
if opinion may be. 

Difficulty in determining just where to draw this 
line is no reason for not making the attempt. Men 
f science, no more than other professional men, do 
not practise in @ vacuum, nor is their work better for 
restricting their vision. Professional associations have 
a responsibility for guiding their individual members 
in such matters, as well as maintaining a high 
standard of professional conduct. But no task is 
more vital or important to-day than that of securing 
1 public understanding of what science is and can do 
for the community, and the scientific and technical 
factors which enter into questions of public policy. 


STELLAR EVOLUTION 


Stellar Evolution 

An Exploration from the Observatory. By Otto 
Struve. Pp. xiv+266+17 plates. (Princeton, N.J. : 
Princeton University Press; London: Oxford 
University Press, 1950.) 25s. net. 


rT O give an account of the present state of know- 

i ledge of stellar evolution, set in close relation to 
the bewilderingly complicated picture with which 
observational astronomy presents us, is a task so 
large that few astronomers would feel competent to 
attempt it. We have therefore reason to be grateful 
for a recent book on the subject from the author- 
itative pen of Prof. Otto Struve. 

(he division of the book into three parts is happily 
conceived. In the first part we are presented with a 
readable and up-to-date account of the present 
knowledge of stellar masses, luminosities, radii and 
temperatures. This is followed by a discussion of the 
mass-luminosity relationship and the Hertzsprung 
Russell diagram, and of the chemical constitution of 
the stars. Particularly good here, as throughout the 
hook, is the emphasis on the character of the 
observations on which the theoretical results depend, 
and the careful discussion of the effects of observa- 
tional selection. 

In the second part we are presented with the 
specific problem of stellar evolution, that of providing 
an account of the life-history of the stars which will 
explain the present observed distribution of their 
physical properties. Though he gives a fair statement 
of Ambartzumian’s view that stars do not evolve along 
the main sequence, the author, influenced by the study 

f the Hertzsprung-Russell diagrams of galactic clus- 
‘rs, and by the form of the luminosity function in the 
inain sequence, appears from the outset to favour a 
nain-sequence evolution. He discusses the mechan- 
sms of expansion and rotation that have hitherto 
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been proposed to account for the progressive loss of 
mass and the startling drop in rotational momentum 
down the main sequence. The theory of von Weiz- 
sicker, in which a turbulence mechanism is intro- 
duced as a means of transferring rotational momentum 
to escaping gaseous shells, receives the most careful 
scrutiny, and its limitations are pointed out. This 
theory has clearly influenced Struve’s own thought 
in the subsequent chapters. 

The third part, which is really a book in itself, 
treats of binary stars and their evolution, a subject 
which Struve has made peculiarly his own. A 
thorough discussion of the observational methods 
applied to binaries, and to the interpretation of their 
spectra, is presented with a wealth of detail that 
makes this section a valuable reference work for all 
students of double stars. The discussion of the 
spectra of binaries leads Struve to the view that von 
Weizsacker’s theory of turbulence is of immediate 
relevance to them, and that close binaries possess 
unstable envelopes which are carrying off their 
rotational momentum, and leading to the ultimate 
reunion of their components. It is clear that the 
author believes that the evolution of double stars 
will play an important part in the ultimate inter- 
pretation of stellar evolution as a whole, but there is 
a frank admission that they represent only part of 
the story. 

The book is well produced and contains but few 
trivial misprints. The index errs on the side of 
brevity ; but this fault is partially compensated for 
by an index of stars referred to in the text—a monu- 
ment to the amount of detailed information which 
the book contains. I must challenge the claim in the 
preface that the exposition presents no great diffi- 
culties for the layman. ‘The fact is that it takes 
more than the elimination of difficult mathematics 
to make the technical presentation of so vast a field 
readily assimilable. There is a tendency for Struve’s 
passion for detail to divert him and his reader from 
the main line of an argument for so long that the 
return calls for a flight of mental acrobatics which 
requires the author’s own familiarity with his subject. 

If the reader of this book reaches the end with the 
feeling that he has learned a great deal of astronomy 
and very little about stellar evolution, this fact is a 
high tribute to the honesty and caution with which 
Prof. Struve expounds his subject. 


P. J. TREANOR 


THE HIGH COUNTRY OF GREAT 
BRITAIN 


Mountains and Moorlands 

By Prof. W. H. Pearsall. (New Naturalist Series.) 
Pp. xv+312+64 plates. (London and Glasgow : 
Wm. Collins, Sons and Co., Ltd., 1950.) 21s. net. 


ROF. W. H. PEARSALL writes from the fullness 
of thirty years intimate friendship with his 
subject, the highlands of Britain. Assuredly no 
naturalist in this country knows better the far and 
lonely places which, despite industrialization and the 
growth of population, still make up a fair half of the 
kingdom, though containing less than a tenth of its 
population. 
It is in these areas, if anywhere, that the naturalist 
might hope to find conditions which are little, if at 
all, changed by man. The author’s work has led 
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him to the belief that we have, however, relatively 
little to look for in this direction. The influence of 
man and of his domestic animals, especially the sheep, 
has been all-pervading for nearly three thousand 
years. It has been the main cause of disforestation 
and of changes in the nature of grasslands on so large 
a scale that perhaps only bog and mountain-top 
detritus can be said to be fairly primitive in character. 
Even these may have been affected by the extensive 
alteration ef the surrounding vegetation. 

The theme of change rings persistently throughout 
the book. Indeed, Pearsall’s presentation of his 
material differs from Tansley’s treatment of the same 
subject in ‘British Islands and their Vegetation”’ 
chiefly in his insistence on the anthropogenic character 
of most of the moor and grassland in Great Britain. 
Under this dominant persuasion the author allows, 
perhaps, too little importance to sub-recent climatic 
changes, and not everyone, for example, would agree 
with him in attributing (p. 136) the disappearance of 
the highest-level woodlands to a combination of 
leaching and grazing, with turbarization only a bad 
third in effect. 

The whole tenor of the work, it need scarcely be said, 
is ecological ; but it is ecology in the broadest sense, 
comprehending the whole environment as well as the 
nature and relationships of the plants and animals 
that live in it. Thus inspired, the material presented 
affords much support for the view that organisms and 
the climatic, geological, historical and biotic condi- 
tions in which they are involved form a complex unity 
which cannot be divided without fatal effects upon 
our conception of the living world. It follows, 
therefore, if we may interpret the author’s opinion, 
that the comparative scarcity of truly primitive 
communities in the British Isles is really irrelevant to 
the ecologist’s purpose, since, however the biocu-nosis 

or whatever we call the totality of a living com- 
munity—-has arisen, it presents its own problems of 
ecological importance. Where the influence of man 
has been concerned, the problems may, in fact, have 
the more immediate and sharper impact. 

The preface expresses a fear that the book may be 
thought remarkable for its omissions, but they are 
not likely to strike the general reader. Beginning 
with the tectonics of mountain building and mountain 
sculpture, there are two chapters dealing with the 
climate and the soils of British uplands. Even here, 
however, the biotic relationships are kept to the fore, 
and the influence of the factors touched upon is 
illustrated by instance and example. The chemical 
and physical factors in soil maturation are described 
and then fused into a summary of the soil habitats 
There follow descriptions of mountain 
vegetation: the lower grasslands, mountain wood- 
lands, moorlands and bogs; and then having, as it 
were, cleared the decks the author confronts the wider 
questions of the relationship of vegetation to habitat 
and the successional history of his areas, though he 
does not stress the early, post-glacial successions but 
emphasizes the developments of human and historical 


which result. 


times. 

Many readers will no doubt be interested in Prof. 
Pearsall’s opinions on the vexed question of State 
afforestation and may be surprised or even dis 
appointed to find him so moderate. His preference 
for the mixed, continuous-cropping forest over 
monoculture and clear felling is undoubtedly sound 
and would probably evoke a responsive echo in the 
Forestry Commission itself. He is too good a botanist 
to condemn conifers out of hand, as do so many 
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amenity enthusiasts, nor would it be possible for him 
to share their prepossession that the particular aspect 
which the country happens to bear at the moment is, 
in some way, more natural than any other. 

I can only admire uncritically the three chapters 
on the animal inhabitants of the uplands. Here | 
find myself in the position of the interested amateur 
for whom presumably the book was written, and can 
only say that I found them full of attraction and 
suggestion. Especially striking is the account of the 
effects of large-scale sheep grazing on the hill forests 
and grasslands and of the part played by the great 
Cistercian abbeys and their wool trade on the appear- 
ance and the economics of the North Country. 

The final chapter deals with the future from tlie 
points of view of conservation and utilization. The 
author wisely points out that conservation does not 
simply mean preservation of the status quo, but that 
it does mean both allowing the natural developments 
their anhindered progress and also, in some cas 
recovering conditions which have been lost throug 
exploitation, especially over-grazing. In this matt 
conservator and agriculturalist have a_valual 
community of interest. 

Prof. Pearsall could not write a mediocre book with 
such a subject and with such a wealth of knowled 
and enthusiasm. In point of fact, he has written a 
very good one. Some general readers may encount 
a stiffish hurdle here and there; but nothing has been 
assumed except the intelligent interest of those who 
take up this book, with eminently readable result 
The illustrations, coloured and plain, by John 
Markham, B. A. Crouch and a number of others, are 
of the high standard that we have come to expect in 
this New Naturalist Series. The colours are a trifle 
‘off’ in some cases; but there is more atmosphere 
about the pictures than in some we have previous! 
seen, and the mountain lover will not be disappointed 
of the cloudscapes he expects and enjoys. 

R. C. McLean 





CHINESE TEXT-BOOK ON POPU- 
LATION GENETICS 


An Introduction to Population Genetics 
By Dr. Ching Chun Li. Pp. ix+321l. (Peiping: 
National Peking University Press; Corvallis, Ore. 
Oregon State College Cooperative Association, 1948. 
5 dollars. 
"= publication of a Chinese text-book oi 
genetics, written in English, is an unusual event ; 
in fact, Dr. C. C. Li’s book is, so far as I know, the 
first. “‘An Introduction to Population Genetics’’ will 
thus be read with special interest, and it is a book 
which will repay reading. 

Dr. Li has approached his subject from the Men 
delian point of view: that is to say, he works out 
in detail the behaviour and properties of single genes 
and pairs of genes in populations. He has not con 
cerned himself to any extent with the more cc.nplex 
situations ‘especially those relating to continuous 
variation) where many genes are involved, doubtless 
because the treatment of such cases is seldom capable 
of presentation with the mathematical finality he 
seeks. 

Within this limitation, however, Dr. Li has 
covered his subject thoroughly. He deals with the 
problems of segregation in small families, sex linkage, 
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polyploidy, multiple allelomorphs, incompatibility mineral nutrition, and soil moisture in relation to 
genes, linkage, mating systems (especially those plant growth, in addition to discussions on carbon 
which lead to inbreeding), mutation, migration, dioxide fixation, organic acid metabolism, the trans- 


selection and small populations. The treatment is 
sselitially mathematical, so that anyone wishing to 
make use of the book must be prepared for some 
igebra. The algebra is not, however, over-formid- 
ible, and in many places explanatory notes are used 
) make clear points which, while doubtless familiar 
to mathematicians, may be new to geneticists. The 
lificulty which might arise from a mathematical 
treatment is also reduced by a commendable clarity 
of exposition of the points at issue. In this respect, 
the book is unusually good. Practical examples are 
worked out as illustrations of the method, and 
further examples are included as exercises at the 
ends of the chapters. 

While the author does not confine his attention to 
American investigations of problems in population 
genetics, these do, in fact, occupy the major part of 
his account. The work of Wright, in particular, is 
presented at considerable length. The treatment of 
inbreeding, for example, is almost entirely based on 
Wright’s method of path coefficients. The exposition 
of this method, it may be noted, is very clear and 
will add to the value which the book will hold for 
many readers. 

o summarize, therefore, the book is limited in its 
scope to the formal genetical properties of populations. 
But, within this limitation, it is both comprehensive 
in its coverage and clear in its exposition. It should 
ful a useful place in the teaching of advanced 
genetics. The production of the book is not up to 
the standards which we should expect of works 
published in occidental countries, but the language 
and style are such as might well be copied by many 
students to whom English is the native language. 
Dr. Li has set a commendable standard for genetical 
publications from China. It would indeed be en- 
couraging to feel able to expect from that country 
further books of this standard. K. MATHER 


DEVELOPMENT OF PLANT 
PHYSIOLOGY 


Annual Review of Plant Physiology 
Daniel I. Arnon (Editor), and Leonard Machlis 
\ssociate Editor). Vol. 1. Pp. x+364. (Stanford, 
Calif.: Annual Reviews, Inc.; London: H. K. 
Lewis and Co., Ltd., 1950.) 6 dollars. 
TITHE reviewers in Nature of Vols. 171 and 18? of 
| the “Annual Review of Biochemistry’’ referred 
to the future appearance in 1950 of a new “Annual 
Review of Plant Physiology’’. We are sure that they 
will wish to join with us in congratulating the editors 
and the publishers of the new “Review’’, the first 
volume of which has recently been published. 

In the preface, the editors announce, rather 
ambitiously, that they seek “to provide annually a 
critical evaluation of all branches of plant physiology”’, 
and to cover the subject completely “over a period 
of several” years. They are particulatly anxious that 
the new publication should contribute towards the 

nitting of closer ties between physiologists active in 
gricultural specialities and those engaged in funda- 
nental research. In the present volume, there are 
-hapters on herbicides, growth-regulating substances 
in horticulture, post-harvest physiology of fruits, 


formation of sugars and the respiration of higher 
plants. It is, in fact, evident that the new “Review 
while pursuing the policy established by the parent 
publication, is fully conscious of its responsibility for 
maintaining a tradition established by such men as 
van Helmont, Mariotte and Stephen Hales. (The 
name of Pfeffer nestles unobtrusively in the long author 
index at the end of the volume.) How these older 
workers would have applauded the spirit of inquiry 
which prompts the observation on p. 274: “Even if 
a causal relationship between respiration and wate 
intake were proven, we should still wish to know 
how an increase in respiration can cause an increase 
in water intake’. How they would have approved 
the advice offered on p. 289: ‘Each piece of work 
requires careful scrutiny of the data which are used 
to support the conclusions reached”’. 

Most of the authors have succeeded admirably in 
providing “‘a critical assessment of the state of know- 
ledge in their selected field’’. No doubt, readers will 
experience a feeling of gratitude to writers who, at 
the end of a 34-page article, in which Pauling’s 
classical solutions of the structures of micas and 
Guggenheim’s theory of gas adsorption are both 
under discussion, are moved to regret that they have 
not found space to mention many excellent papers, 
their intent being ‘“‘to select papers to illustrate the 
prominent features of soil chemistry . subject to 
generalisation under the broad title of the paper’’. 

There is, in addition to the lengthy author index, 
a subject index which is useful for ease of reference. 
The selection of topics for inclusion in this index 
seems sometimes to have been a little arbitrary. It 
is not clear, for example, why the inquirer interested 
in “sources of error in isotope tracer technique” 
should be referred merely to work with radioactive 
phosphorus. 

Editorial policy appears not yet to have crystal- 
lized with regard to the arrangement of the literature 
lists at the end of each review. In ten of the fifteen 
lists, the bibliographical references are collected at 
the end of the chapter in the order in which they are 
cited in the text. In the remaining five lists, an 
alphabetical sequence has been followed, and in one 
instance the references are not numbered. It would 
appear that the “Annual Review of Biochemistry” 
is confronted with a similar dilemma, for its editors 
have asked readers to offer recommendations. 

It is, perhaps, inevitable that, in a volume of 364 
pages, a few errors should have escaped the diligence 
of the proof readers. Apart from trivial errors of 
spelling which will scarcely overtax the ingenuity 
of the informed reader, the generic name Hibiscus is 
spelt in a way which might surprise Virgil and 
Linnzus (p. 126). There is no real ambiguity in the 
use of the symbol 0-* for the oxygen anion (p. 325) ; 
but it might have been helpful to distinguish on 
p. 55 between published and unpublished data. 

It would be the height of folly, however, to attempt 
to judge the quality of fruit merely by inspection of 
the surface bloom. It would indeed be difficult to 
over-estimate the very great debt which we owe to 
the promoters of this new “Review”. There is little 
doubt that the new series here inaugurated will prove 
indispensable to all those interested in the growth of 
plants. J. P. RicuEes 


* Nature, 163, 821 (1949) 
* Nature, 165, 740 (1950). 
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WEST AFRICAN 


—_ opening of the new West African Institute 
for Trypanosomiasis Research, at Kaduna, 
Northern Nigeria, on January 31, marks a note- 
worthy advance in the scientific development of the 
West African Colonies. The opening ceremony was 
performed by H.E. Sir John Macpherson, Governor 
of Nigeria, 4n the presence of a large gathering which 
included representatives of scientific and academic 
bodies in the United Kingdom and elsewhere. 

In his opening address, Sir John Macpherson 
pointed out that trypanosomiasis not only causes 
much serious human sickness, but also--what is of 
even greater economic importance —that this disease 
is responsible for very great annual losses among 
domestic stock, while over vast tracts of the West 
African territories the presence of the _ tsetse-fly 
prohibits the keeping of cattle of economic importance. 
Consequently, the cultivator is denied the use of 
animals for work and transport and is deprived of 
manure for his fields, while the diet of the population, 
both urban and rural, remains woefully deficient in 
meat and milk. 

The scheme to develop this new research institute 
originated from recommendations made by Prof. 
T. H. Davey, of the Liverpool School of Tropical 
Medicine, after he had made an extensive tour of 
West Africa in 1945 at the request of the Tsetse-Fly 
and Trypanosomiasis Committee in London. Prof. 
Davey recognized the essential unity of research on 
human and animal trypanosomiasis and advised that 
an inter-territorial organization be set up to under- 
take research on “‘‘all aspects of the trypanosomiasis 
problem, human, animal and entomological’. <A 
Colonial Development and Welfare Research Scheme 
was made to cover capital and recurrent expenditure 
on the Institute for the first five-year period, amount- 
ing in all to approximately £300,000, of which two- 
thirds was contributed by the British Government 
and the remaining one-third by the four West African 
Governments in agreed proportions. 

Colonel H. W. Mulligan, formerly director of the 
Central Research Institute at Kasauli, was appointed 
the first director, and he 
went to West Africa to- 
wards the end of 1947. 

The new Institute, which 
has recently com.- 
pleted, is organized in four 
which 
(Entomology and Epidem- 
iology) have been sited at 


been 


Sections, two of 


Kaduna, Zaria Province, 
where both human and © 


animal trypanosomiasis are 
endemic, and two others 
(Protozoology and Veterin 
ary Trypanosomiasis) at 
Vom, Plateau Province, 
where cyclical transmission 
of the disease does not occur 
under natural conditions. 
The new laboratories at 
both centres are of simple 
design, well equipped and 
readily adaptable to al- 


most any purpose ; ample 
been left for 


room has 
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INSTITUTE FOR TRYPANOSOMIASIS RESEARCH 


expansion. Provision has been made for a specialized 
library with microfilm service, a central information 
bureau, a comprehensive photographic unit, a tsetse 
rearing centre, an animal breeding centre, spacious 
insectaries and fly-proofed animal houses. Facilities 
are therefore available for basic studies as well as 
for field investigations. A noteworthy feature is the 
provision of laboratory accommodation for visiting 
scientific workers in each Section, and already 
advantage has been taken of these facilities. 

Living accommodation has been provided for 
twenty scientific workers and for one hundred 
technical and other assistants. It has been necessary 
to recruit expatriate staff for all the senior scientific 
posts ; but all other appointments are being filled by 
African personnel as suitable candidates become 
available. To ensure the maximum degree of freedom 
in the pursuit of its research activities, the Institute 
has been established as an autonomous body corporate 
with its own statutory managing committee. 

The Institute has no direct responsibility for the 
actual conduct of trypanosomiasis control measures ; 
its primary function is to undertake research, in the 
laboratories and in the field, on all aspects of human 
and animal trypanosomiasis. It serves also as a clea: 
ing house for information on trypanosomiasis, as an 
advisory bureau, and as a training centre for expert 
technical personnel. 

The inauguration of the research programme has 
proceeded pari passu with the development of the 
scheme ; but, owing to the absence of laboratory ani 
living accommodation in the early stages, most of its 
work has hitherto been undertaken in the field. A 
considerable amount of work has already been done 
on the ecology of the riverine tsetse-flies of the 
savanna zones, G. paipalis and G. tachinoides, and 
the results obtained have had practical importance 
in achieving the elimination of these species in 
certain areas by the technique of complete or partial 
clearance of riverine vegetation. Very little is yet 
known of the tsetse of the high forest areas. Recent 
surveys in such localities, using new survey methods, 





Main administrative aud laboratory buildings at Kaduna 
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have revealed that certain species hitherto regarded 
as uncommon or even extremely rare are, in reality, 
not only prevalent but even possibly widespread. 
Nothing is as yet known of their economic importance. 

Researches are in progress, or are projected, on 
many aspects of tsetse entomology. These include 
studies on the longevity, dispersal, breeding habits, 
feeding habits, infectivity, etc., of different species 
at various seasons. Laboratory experiments designed 
to supplement and serve as a check on observations 
made in the field are now being commenced, as well 
is further studies on the systematics and physiology 
ff tsetse and such other biting flies as may be in- 
criminated as vectors. A prerequisite to these 
investigations, and especially to the future work of 
the Protozoology Section, is the availability of large 
numbers of clean flies, and high priority has there- 
ore been given to the laboratory rearing of tsetse- 
flies on a large scale. The Entomology Section is also 
res} onsible for investigating the value of arboricides, 
insecticides and repellants in the control of trypanoso- 
miasis. 

ltemarkably little work has hitherto been done on 
the epidemiology of either human or animal trypano- 
somiasis, and the study of this subject is the special 
responsibility of the Epidemiology Section. It has 
heen possible to trace the origin of the severe and 
widespread epidemics of sleeping sickness which have 
occurred in Northern Nigeria during the present 
century to two endemic foci—one in the vicinity of 
the Niger-Benue confluence and the other in the 
Lake Chad basin. It has been shown that these 
epidemics were precipitated primarily by the dis- 
persal of infected individuals consequent upon the 
settled conditions resulting from British occupation 
of the country, which facilitated the opening up of 
communications, the extension of agriculture and the 
introduction of such new industries as tin mining. 
There is no evidence that alteration in the prevalence 
or distribution of insect vectors played any appreci- 
able part in the causation of these epidemics. Two 
isolated epidemics have recently been subjected to 
detailed investigation. Future work lies mainly in 
the elucidation of the intricate complexity of factors 
which favour or limit the spread of trypanosomiasis 
under natural conditions and will necessitate the 
careful study of selected communities, their environ- 
ment and activities, in relation to the insect vector 

| the reservoir of infection. 

In the veterinary sphere it is imperative to ascertain 
the true extent of the losses from trypanosomiasis 
which occur among domestic stock; to ascertain 
how, when and where such infections are acquired ; 
to demarcate the danger zones ; to study movements 

stock in relation to tsetse ; and to consider ways 
and means of minimizing the losses which occur. 
This, in turn, involves a careful study of grazing 

as, the migrations of nomadic cattle, the move- 
ments of trade cattle, and the conditions under which 
s-ttled stock is maintained. Much more accurate 
knowledge is required of factors which may influence 
the severity of trypanosome infections in stock, such 
as heredity, nutritional deficiencies, intercurrent 
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infeetions, immunizing procedures against other 
diseases, exposure to adverse environmental con- 
ditions, ete. 

The protozoology of both human and animal 


trypanosomiasis requires much fuller investigation. 
\part from further systematic studies on the trypano- 
omes, there is an urgent need for improved diag- 
nostic procedures, especially of cryptic infections ; 
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for studies on the life-history of the trypanosomes in 
both vertebrate and invertebrate hosts ; for immuno- 
logical researches ; and for ascertaining the factors 
governing the development, infectivity, transmissi- 
bility and pathogenicity of various species and 
strains of trypanosomes. Facilities are available for 
using cyclically transmitted strains in experiments of 
this kind. The chemotherapy and chemoprophylaxis 
of both human and animal trypanosomiasis are 
subjects which are currently receiving much attention 
and which are likely to continue to require constant 
research work. Experiments carried out during the 
past year have done much to indicate the circum- 
stances in which ‘Antrycide’ might be used in the 
prevention of cattle trypanosomiasis. 

It is a constant concern of the Institute to devise 
and test such new measures for the control of trypano- 
somiasis as may be suggested by the acquisition of 
fresh knowledge in any of its many and varied spheres 
of research. 


CIRCULATION OF WATER IN 
THE OCEANS 


T a meeting at the Royal Astronomical Society 

on January 26, a Geophysical Discussion was 
held with the object of clarifying and co-ordinating 
our knowledge of the motion of large masses of water 
in the oceans. After opening contributions by an 
oceanographer and a meteorologist, a lively debate 
ensued in which oceanographers, meteorologists, 
astrophysicists, sailors and a hydraulic engineer all 
took part. Many will hope that in future greater 
attention will be given in Great Britain to this 
tantalizing and by no means ‘useless’ branch of 
science. 

Dr. G. E. R. Deacon set the tone of the meeting 
with a critical review of the development of our 
knowledge of oceanic circulations. He referred to 
Croll’s statement that “few subjects have excited 
more interest and attention than the cause of ocean 
circulation and yet few are in a more imperfect and 
unsatisfactory condition”; and he agreed with him 
that the principal reason why progress is still slow is 
that ‘‘the question is one which properly belongs to 
the domain of physics and mechanics’’, whereas few 
physicists of note have as yet given the subject 
special attention. Dr. Deacon’s account contained 
many instances of progress being held up by lack of 
the appropriate specialized knowledge. 

It was known before the eighteenth ceatury that 
the temperature of the water near the bottom of the 
sea is low; but it was not until 1810 that Humboldt 
suggested that this cold water has come from the 
polar regions, sinking to the bottom because of its 
greater density. Later, in 1856, Maury extended this 
idea and asserted that ali water movements, surface 
as well as deep, are caused by density differences. 

Some time afterwards, these views were opposed 
by Croll (a geologist), who believed that the density 
differences were too small to account for the currents. 
He supported his assertions by referring to model 
experiments, and was led into a protracted argument 
with Carpenter (a biologist); but neither was ever 


able to convince the other, perhaps mainly because 
neither was able to get a proper grasp of the problem. 
(Croll’s inferences from experiments are, in fact, 
invalid, because of the omission of a scale factor.) 
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Up to this time there had been few facts on which 
to base theories, and the motion of the deep water 
was merely inferred. Not until after the Challenger 
Expedition of 1873-76 had made deep soundings of 
temperature and salinity over wide areas was it 
possible to get a clear picture of the actual distri- 
bution from which one might attempt to estimate 
the currents. Since then, the areas have been ex- 
tended and details filled in by other expeditions, such 
as that of the Meteor during 1925-27. We now know 
that many ‘of the permanent currents in the ocean 
(especially those prominent at the surface) are main- 
tained by the stress of the wind, but the exact 
relationship has yet to be discovered. On the other 
hand, there is evidence that heating and cooling and 
evaporation control the motion of large masses of 
water in other circulations. Dr. Deacon instanced 
the (vertical) circulation in the Mediterranean, where 
light surface water flows in through the Straits of 
Gibraltar above the heavy saline deep water which 
flows out. (The Mediterranean is a region where 
evaporation exceeds precipitation and run-off, so that 
were it not for this circulation the water would 
become steadily more saline and dense.) A similar 
deep circulation occurs in the Red Sea throughout 
the year—in spite of the monsoonal reversal in the 
wind direction. 

On a larger scale, there is evidence from Wiist’s 
sections showing salinity distribution (in a vertical 
north-south plane) in the Atlantic, pointing to a 
grand deep circulation. Cold heavy water appears 
to sink in the Arctic and flows as a deep current 
across the equator, rising again in the Antarctic 
above still denser water from the Antarctic shelf, and 
reaching nearly to the surface below rather less dense 
Antarctic oceanic water. The latter seems to move 
northwards and then dip down at the Antarctic 
Convergence below the lighter sub-antarctic water, 
flowing on at an intermediate depth and even crossing 
the equator. Density differences would appear to be 
of paramount importance in all these circulations, 
but it cannot be said that they are yet satisfactorily 
explained. 

In order to be able to assess the relative iraportance 
of wind-stress and density gradient in determining 
the motion of water, we need more accurate know- 
ledge not only of the stress exerted by the wind but 
also of the internal (Reynolds’s) stresses in the ocean 
itself. Dr. Deacon hoped that the small band of 
oceanographers working on this problem would be 
assisted by meteorologists, who are faced by very 
similar problems and who in turn may well be helped 
as a result of a more detailed study of the oceans. 

Dr. E. T. Eady agreed with this last remark and 
pointed out that the equations governing the motion 
of the oceans are similar to those governing atmo- 
spheric motion. Differences between meteorology 
and oceanography result from differences in the 
boundary conditions (for example, the atmosphere 
has no lateral boundaries), from differences in the 
location of radiation input and output (at different 
levels in the atmosphere but nearly the same level in 
the oceans) which affect the possibility of motion 
being generated by a thermal ‘engine’, and by the 
opposite roles taken by friction between air and 
water (in the ease of the atmosphere a destroyer, in 
the case of the oceans a generator, of motion). 

Over most of the oceans, except in a surface layer 
of something like 100 m. where friction is important, 
the currents are, as in the atmosphere, nearly geo- 
strophic, and there is a simple relation between average 
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current and pressure gradient. It follows that there 
is a simple relation between density distribution, 
which is accurately known, and the variation of 
current with depth. Hence to compute the currents 
in the ocean we need only a direct measurement it 
one level, or alternatively the pressure distribution 
at one level. Unfortunately, it is very difficult to 
determine either of these with sufficient accuracy 
For want of anything better, the conservatism of 
many properties, such as salinity, is sometimes mac‘e 
use of in attempting to trace the history of water 
masses ; but the results are always qualitative and 
may even be in error if the results of eddy-diffusion 
are not, or cannot be, properly taken into account. 
However, in certain cases it is possible to use the 
equations of motion to give numerical estimates of 
circulation as a whole. 

Dr. Eady first considered circulations in a hor 
zontal plane such as that in the Atlantic, a prominent 
feature of which is the Gulf Stream. One of the 
derived equations relates the vertical component of 
absolute vorticity (which may be thought of as twice 
the ‘spin’ of the ocean currents plus twice the vertical 
component of the earth’s ‘spin’) of a column of water 
to the curl (or twice the ‘twist’) of the external stresses 
plus the vorticity diffused by internal stresses. Over 
most of the oceans the ‘spin’ associated with t! 
currents is very small compared with the component 
of the earth’s ‘spin’, measured by the Coriolis facto: 
and we find that if the external stresses are anti 
cyclonic (clockwise in the northern hemisphere) th« 

yater must in the absence of internal stresses be moving 
towards the equator. If we suppose that botton 
stresses are small, the main external stress is that 
due to the wind, and the state of affairs in latitud: 
30° N. is as has been described. But the Atlantic 
Ocean is nearly closed and almost as much water 
must be moving away from the equator as is moving 
to it. Hence in some parts at least of the ocean both 
bottom stresses and internal stresses must play an 
important part. Munk has discovered the appropriate 
solution of this problem. Over most of the ocean 
there is a drift towards the equator, but on the 
western side friction with the bottom overpowers the 
effect of the wind, and the water moves poleward. 
The current is narrow because the ‘mixing-length’ of 
large-scale turbulence in the ocean is small compared 
with that in the atmosphere and this current is identified 
with the Gulf Stream. In this way Munk accounts for 
most of ‘the major surface currents in the oceans 
(except for the Antarctic current), and his solutions 
are very life-like. Given the wind-stress, the theory 
enables one to compute the total transport by such 
currents. The stresses assumed by Munk are prob- 
ably exaggerated, but even so the transport computed 
is less than that usually assumed by oceanographers 
in the case of the Gulf Stream and Kuroshio. Further 
examination indicates other discrepancies, and it is 
not yet clear to what extent these are due to errors 
in wind-stress and to what extent they are due to 
errors in guessing the level of no motion. 

Dr. Eady next considered the grand vertical cir- 
culation in the Atlantic. In this case the continuity 
equation may be used for determining the mean 
level of no motion. Then the strength of the circu- 
lation may be estimated from the density distribution. 
Computations by Dr. Eady at latitudes between 
35° S. and 60° N. for every 5°, except the equator 
and 15° and 20° N. (for which data were not avail- 
able), yielded in every case a circulation with an 
upper flow towards the north and a deep current to 
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the south, agreeing with Dr. Deacon’s inferences 
from Wist sections. The mean circulation came to 
about 10 x 10 m.3/sec., agreeing reasonably well 
with Sverdrup’s estimate of 6 x 10* m.*/sec. by other 
methods for the circulation across the equator. The 
heat transported by such a circulation must have an 
important climatological effect, as previously 
indicated by F. Model. There is some doubt regarding 
the exact value of the flow, because modifications 
are possible when the varying depth of the ocean is 
taken into account. Also currents balancing the 
wind-stress have been ignored; but these may be 
ex) ected to be nearly symmetrical about the equator, 
whereas those computed are asymmetrical. Regarding 
the cause of this circulation, Dr. Eady hazarded the 
guess that the difference in ocean geography between 
the hemispheres is responsible. The wind-stress in 
the ‘Roaring Forties’ must generate a _ vertical 
circulation which in the absence of land barriers 
would cause descent near 30° 8. But the Atlantic, 
unlike the Antarctic, is bounded laterally, and it 
seems possible that the water follows the path of 
least resistance, flowing up to high latitudes where 
its high density enables it to be easily forced down. 
(The existence of a land boundary is necessary to 
enable the water to adjust its angular momentum, 
through external pressure, during its change of 
latitude.) 

Dr. Eady also referred briefly to the fact that the 
Antaretic Convergence remains statistically station- 
ary, although there should be a wind-driven transport 

the upper layers to the north. The mass and 
velocity distribution at the convergence is exactly 
similar to that at a ‘front’ in the atmosphere, and we 
should expect similar developments. At meteor- 
ological ‘fronts’, unstable waves grow into cyclones 
and anticyclones, giving rise to a kind of large-scale 
turbulence. The effect of this turbulence is that, at 
the top of the atmosphere, the warm air flows around 
tongues of cold air which eventually descend and are 
replaced by warm air flowing in sideways. In this 

ay the warm air as a whole moves forward. (This 
the counterpart of the more familiar events near 
the ground, where the cold air advances.) Translating 
ito oceanographic terms, we find the behaviour near 
1e Antarctic Convergence intelligible. The turbu- 
nt progress of the warm sub-arctic water just 
balances the wind-driven current. On the other hand, 
there appears to be good evidence for the existence 
f the supposed turbulent eddies, and oceanographic 
lata suggest that they are of the size (much smaller 
than in the atmosphere) to be expected theoretically. 

In the ensuing discussion, Prof. P. A. Sheppard 
leseribed some observations made to determine 
the value of the coefficient of drag of the air over the 
ea. The method involved a calculation from accurate 
vilot-balloon data of the flow of air across the isobars, 
ind in the hands of R. C. Sutcliffe had previously 
suggested a value much lower than that over land. 
\ preliminary analysis of the results with new data 
vas given by Mr. H. Charnock, who indicated that 
these suggested a very low value for the coefficient 
f drag. He also directed attention to the very wide 
scatter between different estimates of this funda- 
mental quantity. Mr. J. R. D. Francis described 


some experiments he had made with flow of air over 
artificially produced waves in a wind-tunnel. Accord- 
ing to his results, the coefficient of drag increases 
with wind speed, and he claimed that this con- 
clusion fitted the general trend of results by other 


methods. 
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In view of the general desire to obtain advice from 
experts in allied fields of study, Prof. W. H. McCrae 
was pressed to give the views of an astrophysicist. 
He regretted that he found too great a difference 
between stellar atmospheres and ocean currents, the 
boundary conditions being quite different. However, 
we may hope that nevertheless astrophysicists and 
dynamical oceanographers and meteorologists will 
one day find that, in spite of differences, there is 
some similarity between their problems, and that as 
a result they may be able to offer each other some 
assistance. 


OBITUARIES 
Dr. Edward Greenly 


THE death of Edward Greenly on March 4 has 
removed a highly respected ‘elder’ of the geological 
community. Born at Bristol on December 3, 1861, 
Greenly lived to be oldest Fellow of the Geological 
Society and sole survivor of the little band connected 
with the geological conquest of the North-West High- 
lands. In other directions his memories included the 
Franco-Prussian War; while his father, as a medical 
student, had ‘snatched’ a body in pursuit of know- 
ledge. 

Greenly first felt the call of geology one glorious 
August morning in 1884 on Cader Idris. Though by 
this time an articled clerk in a lawyer’s office, he was 
allowed to make a fresh start at the University of 
London. Here he supplemented his course by well- 
chosen excursions, one of which led to a chance 
encounter with Green, at that time professor of 
geology at Leeds. Six days together in the field 
prompted the latter, on his own initiative, to recom- 
mend his young friend to Geikie, should there be a 
vacancy on the Geological Survey. So Geikie in 1889 
summoned Greenly for an interview, and offered him 
a post. During the conversation the recruit confided 
his desire to meet Peach and Horne and see their 
famous thrusts. To which Geikie replied with a 
smile: ‘“That’s just where you are going’. Shortly 
afterwards he was with Peach, Horne and Clough— 
‘Each one of them resembled the children of a king 
. . . to @ young surveyor, picture what it was to be 
thrown into such society”’. 

Greenly remained on the Geojogical Survey until 
1895. During this period he was the first to point 
out that Moine schists are sometimes recognizable 
grits—Lapworth, Peach and Horne had mistaken 
them for a product of crushing. He also threw light 
on granitic impregnation. More important, perhaps, 
he began to emulate Clough’s minutely accurate six- 
inch mapping. He ascribos this last to the influence 
of his wife, Annie, whom he married in 1891. Put 
briefly, he decided to regard a truthful, beautiful map 
as an end in itself, whether he could understand its 
significance or not; and to distinguish in it very 
clearly between observation and inference. 

In 1895 Greenly resigned from the official Survey, 
for the sake of his wife, and started upon an unofficial 
survey of Anglesey—something as near the Scottish 
Highlands in character as he could find south of the 
border. Though much good work, both official and 
unofficial, had been accomplished there in the past, 
almost all the mapping had been on the one-inch 
scale, and it was clear that a great opportunity lay 
before him. So Greenly set to work on a six-inch 
survey in 1895 and finished in 1910. It is doubtful 
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whether so methodical and sustained a research has 
been carried out by any other individual working 
without pay as incentive or excuse. His map and 
accompanying memoir were accepted by the 
Geological Survey for official publication. At one 
time, owing to war complications, it seemed as if 
Greenly would have to meet printing costs on the 
memoir; but Watts and others protested strongly 
and in the end successfully, while the King provided a 
Civil List pension of £80 a year. The memoir appeared 
in two voliimes in 1919, and the one-inch map, 
colour-printed, in 1920. The Geological Society 
marked the occasion by awarding the author the 
Lyell Medal, and the University of Wales followed 
suit with an honorary D.Sc. 

Greenly’s Anglesey work replete with 
coveries in relation to rocks of very different ages. 
He found the Precambrian Mona Complex of ‘“‘para- 
mount interest’’, and it is clear that his conception 
of large-scale recumbent folding affecting its com- 
ponents gave him particular satisfaction. He had 
found great puzzles—but we can let him speak for 
himself: ‘Clough came to see me in 1907, and I told 
him of these anomalies. I have never forgotten his 
reply : ‘Can it be recumbent folding, such as we are 
now finding in the Highlands?’ Those fourteen 
words were what I needed.’’ Greenly did not claim 
his recumbent folds as demonstrated, and for my 
own part I have never been convinced of their 
existence ; but the manner in which the evidence 
has been marshalled commands admiration. Whether 
these folds prove real or not, the memoir and map 
will remain of fundamental value. 

Greenly’s further geological work was mostly on 
the mainland facing Anglesey, and was bravely con- 
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Holweck Prize and Medal for 1951 : 

Merton, F.R.S. 

THE Société Francaise de Physique and the 
Physical Society award annually the Holweck Prize 
and Medal for distinguished work in experimental 
physics. The recipient is alternately a French 
physicist, who receives the award in Great Britain, 
and a British physicist, who receives the award in 
France. This year the Prize and Medal have been 
awarded to Sir Thomas Merton, well known for many 
years for work in spectroscopy and very recently for 
work concerning the making of diffraction gratings ; 
the presentation will be made in the Sorbonne at 
Whitsun, during the period of the French Scientific 
Exhibition in Paris. Sir Thomas found that by lining 
a nut with cork, an averaging effect resulted which 
climinated the periodic error of its movement along 
a bolt. He applied this in an ingenious way to the 
ruling of a fine thread on one end of a metal cylinder 
by a diamond guided by a cork-lined nut moving on 
a relatively poor thread on the other end of the 
cylinder. Replica gratings were then made by a 
double die-casting from the cylindrical ruling to a 
plane surface. He has also shown how to use the 
original cylinders directly, in combination with a 
cylindrical lens. 


Meldola Medal for 1950: 
On the 


Sir Thomas 


Dr. E. A. R. Braude 


recommendation of the Council of the 


Royal Institute of Chemistry, the Society of Mac- 
cabeans has awarded the Meldola Medal for 1950 to 
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tinued, so far as this was possible, even after amputa- 
tion of one of his legs. Of more import to him was 
the loss of his wife in 1927. She had been his con- 
stant inspiration. Thrown upon his own resources, 
he started writing a book, at first for himself alone. 
It was published in 1938, mainly for private circula- 
tion, but to become public now that he has died. Its 
title, ““A Hand through Time”’, is taken from Tenny- 
son’s “In Memoriam”. The first volume might we'll 
be called “The Life and Love of Edward and Annie 
Greenly”’, and naturally contains much of interest 
concerning the progress of research in Anglesey. The 
second volume is mainly a group of essays. Chapter 
36 should be consulted by all who wish to understand 
the course of Geological Survey work in the Souther) 
Uplands and North-West Highlands of Scotland. 
The final chapters, 51-60, stand apart. In them the 
author explains his motive for publication. He tells 
of his arrival at what was for him the quiet haven 
of faith in immortality, through approaches lighted 
successively by evangelicism, pantheism, Buddhism 
and spiritualism. E. B. Batey 


WE regret to announce the following deaths : 


Dr. W. E. Bachmann, professor of chemistry in 
the University of Michigan, during 1941-46 an 
associate editor of the Journal of the America) 
Chemical Society, on March 22, aged fifty. 

Prof. C. Batho, emeritus professor of civil engineer- 
ing in the University of Birmingham, on March 23, 
aged sixty-five. 

Dr. Gregg Wilson, O.B.E., emeritus professor of 
zoology in the Queen’s University, Belfast, aged 
eighty-five. 


d VIEWS 


Dr. E. A. R. Braude, lecturer in chemistry in the 
Imperial College of Science and Technology, London. 
The Meldola Medal is presented annually to the 
chemist who, being a British subject and less than 
thirty years of age, shows the most promise, as 
indicated by his or her published work. After 
graduating at the Imperial College in 1942, Dr. 
Braude joined Sir Ian Heilbron’s research school as 
a Rockefeller research assistant and, in collaboration 
with Prof. E. R. H. Jones, began investigations, 
which he later continued independently, on the 
absorption spectroscopy of organic compounds and 
on anionotropic rearrangements. His work on light 
absorption has included the study of auxochromic 
effects, the influence of hyperconjugation and steric 
inhibition of resonance, the relation between absorp- 
tion intensities and molecular dimensions, and the 
use of spectrometric methods in determining rates 
and equilibria in organic reactions ; he has applied 
his elegant technique to extensive studies on three- 
carbon anionotropy, which have thrown much fresh 
light on the mechanism of this class of molecular 
rearrangements and on the correlation between 
structure and reactivity in ethylenic and aromatic 
systems. More recently, Dr. Braude and his co- 
workers have worked on the lithium alkenyls, which 
promise to be of wide usefulness in aliphatic and 
alicyclic chemistry and have already provided new 
routes to Many anionotropic systems, to #-ionone 
analogues and to hydroazulenes. At the present 
time, Dr. Braude is also engaged on studies on the 
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thesis of other polycyclic systems, and is col- 
laborating with Prof. R. P. Linstead in a general 
investigation of hydrogen-transfer reactions, and the 
mechanism of photosynthesis. 


Physics at Birmingham : Prof. W. E. Burcham 


Dre. W. E. Burcuam has been appointed to the 
chair of physics in the University of Birmingham 
in succession to Prof. P. B. Moon, who succeeds 





Prof. M. E. Oliphant as head of the Physics Depart- 
ment. Dr. Bureham was educated at the City of 
Norwich School, and was an exhibitioner and later 
a scholar at Trinity Hall, Cambridge, where he 
craduated in 1933. He was awarded the degree of 
Ph.D. in 1937, and became Stokes student et Pem- 
broke College in the same year. During the Second 
World War he worked on centimetre-wave radar 
equipment at the Telecommunications Research 
Establishment at Malvern, and towards the end of 
the War spent a year at Montreal and Chalk River 
with the Canadian Atomic Energy Project. He re- 
turned to Cambridge as a Fellow of Selwyn College 


ae. 


and University demonstrator in 1945, and was 
appointed a University lecturer in 1946. Dr. 


Burcham’s research work has been mainly concerned 
with the disintegration of light nuclei under bombard- 
ment by protons and deuterons. He has been specially 
interested in the study of resonance phenomena, the 
accurate determination of disintegration energies, 
and, in particular, the analysis of the alpha-particles 
emitted in disintegration processes. 


Geophysics at the Australian National University : 
Prof. J. C. Jaeger 
Pror. J. C. JAEGER, at present professor of applied 
mathematics in the University of Tasmania, has been 
appointed professor of geophysics in the Research 
School of Physical Sciences of the Australian National 
University, Canberra, and will take up his duties 
early next year. Prof. Jaeger was born in 1907 and 
graduated from the University of Sydney with first- 
class honours and the University Medal in mathe- 
maties and physics. In 1928 he went to the University 
of Cambridge with a Barker graduate scholarship, and 
in 1930 took a first class and the Mayhew Prize for 
\pplied Mathematics in the Mathematical Tripos. 
Until 1936, Prof. Jaeger did research at Cambridge 
under the late Prof. R. H. Fowler, after which he 
went to the University of Tasmania. In 1942 he was 
awarded his D.Sc. from the University of Sydney, 
and during 1943-44 and in 1948 he was associated 
with the former Australian Council for Scientific and 
Industrial Research. Prof. Jaeger is the author of 
many publications, including the widely known book 
Operational Methods in Applied Mathematics’’, 
written in collaboration with Prof. H. 8. Carslaw. 


Physical Society’s Exhibition 

THE appearance of the now familiar handbook of 
scientific instruments, published by the Physical 
Society shortly before its annual exhibition, is a 
reminder that the exhibition, held at the Imperial 
College of Science and Technology, London, will be 
open this year during April 6-11, excluding April 8. 
lhe excellent handbook (pp. 244+72; from the 
Physical Society, 1 Lowther Gardens, Prince Consort 
toad, London, 8.W.7; 5s.+-1s. postage) provides 


letails of the dates and times of opening, a list of dis- 
courses to be given during the exhibition, and a very 
comprehensive and informative description of the 
scientific instruments shown by 154 exhibitors. It 
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not only provides a valuable guide to the exhibition 
but also serves as a reliable work of reference. The ex- 
hibition is being opened on April 6, at 10 a.m. for the 
Press and Fellows, and at 2 p.m. for members and 
visitors, by Prof. L. F. Bates, president of the Society. 
Four discourses are being given: April 6 at 6.15 p.m., 
“Electric Currents in the Sea’, by Dr. G. E. R. 
Deacon; April 9 at 6.15 p.m., ‘““The Age of Newton”’, 
by Dr. D. McKie; April 10 at 6.15 p.m., “Friction 
of Metals and Non-metals and the Influence of 
Surface Films’, by Dr. F. P. Bowden; April 11 at 
3.45 p.m., “The Light Division, N.P.L.”’, by Dr. 
L. A. Sayce. The range of exhibits covers practically 
every branch of physics, and the exhibitors include 
not only instrument makers in industry, but also 
workers in universities and Government research 
establishments. A noteworthy feature on this 
occasion is the exhibit of French Government research, 
including contributions from three organizations : 
Centre National de la Recherche Scientifique, Com- 
misariat & l’Energie Atomique, and Office National 
d’Etudes et de Recherches Aeronautiques. 


Edinburgh Meeting of the British Association 


THE preliminary programme for the meeting 
during August 8-15 at Edinburgh of the British 
Association has now been issued. The meeting has 
been planned as the Association’s contribution to the 
Festival of Britain, and the presidential and several 
of the sectional addresses have a direct relation to 
the occasion. The presidential address, to be delivered 
by H.R.H. the Duke of Edinburgh on August 8, will 
be entitled ‘““The British Contribution to Science and 
Technology in the past Hundred Years”. The 
names of presidents of sections and the titles of their 
addresses are as follows: A (Mathematics and 
Physics), Sir David Brunt: “‘A Century of Meteor- 
ology”; B (Chemistry), Sir Cyril Hinshelwood : 
“Chemistry at the Mid-Century” ; C (Geology), Prof. 
W. B. R. King: ‘The Geology of North Europe and 
its Relation to Military Strategy” ; D (Zoology), Dr. 
C. F. A. Pantin: “Organic Design” ; E (Geography), 
Dr. O. J. R. Howarth: ““‘The Centenary of Section 
E”; F (Economies), Prof. R. G. Hawtrey: ‘“‘The 
Nature of Profit’; G (Engineering), Sir Claude 
Gibb: ‘Two Thousand Years of Engineering’; H 
(Anthropology), Sir Cyril Fox: ‘Aspects of Celtic 
Art in Britain” ; I (Physiology), Prof. H. P. Gilding : 
‘“‘Body Water’; J (Psychology), Prof. C. A. Mace : 
‘Psychology and the Laity”; K (Botany), Prof. W. 
Brown: “Mycology over a Century” ; L (Education), 
Sir Hector Hetherington: ‘Mid-Century: Retro- 
spect and Prospect’; M (Agriculture), Dr. E. M. 
Crowther: ‘Soil Fertility and Experimental Agri- 
culture” ; Conference of Delegates of Corresponding 
Societies, Dr. D. A. Allan: “The Scottish Scene’’. 
The Division for Social and International Relations 
of Science will meet on August 13 to discuss means 
of communication and their implications. Further 
information can be obtained from the Secretary. 
British Association, Burlington House, Piccadilly, 
London, W.1. 


New Zealand Oceanographic Committee 


UNDER the auspices of the New Zealand Council 
of Scientific and Industrial Research, a New Zealand 
Oceanographic Committee has been set up on which 
all oceanographic interests in New Zealand are 
represented, the committee comprising representa- 
tives of the universities, museums, Marine Depart- 
ment, Portobello Marine Research Station, Navy, 
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Meteorological Office and the Department of Scientific 
and Industrial Research. The functions of the 
Committee have been laid down as the co-ordination 
of oceanographic work in New Zealand and the 
sponsoring of research projects, including publication 
of results. The Committee will act as the national 
organization through which overseas institutions and 
international bodies can make contacts with New 
Zealand workers. The chairman is Mr. A. W. B. 
Powell, of the Auckland Institute and Museum. The 
formation of this new body goes back to late in 1949, 
when the surveying ship H.M.N.Z.S. Lachlan com- 
menced operations in New Zealand waters, and the 
necessity for co-ordinating collecting work made 
from the ship resulted in the formation of an inter- 
departmental committee to handle samples collected 
and ensure their distribution to workers in various 
fields. After some six months of operation it was 
decided to press for the setting-up of a national 
organization, and the New Zealand Oceanographic 
Committee came into existence on October 12, 1950. 
Sub-committees have since been set up to deal with 
collecting by the Lachlan staff and with physical 
A survey of all oceanographic work 
moment is being carried out. The 
address of the secretary of the Committee is the 
Department of Scientific and Industrial Research, 
Wellington, New Zealand. 


oceanography. 
in hand at the 


Indo-Pacific Fisheries Council: Meeting in Madras 


Tue third annual meeting of the Indo-Pacific 
Fisheries Council was held in Madras during Febru- 
ary 1-16 and was attended by representatives of the 
Governments of Australia, Cambodia, Ceylon, 
France, India, Indonesia, Netherlands, Pakistan, 
Philippines, Thailand, United Kingdom, the United 
States and Vietnam, with observers from the follow- 
ing: United Nations Food and Agriculture Organiza- 
tion, Pacific Science Association, South Pacific Com- 
mand, Supreme Command of Allied Powers, and the 
United Nations Educational, Scientific and Cultural 
Organization. The Council laid down a detailed plan 
of work for the preparation of fishery bibliographies 
and a series of fishery handbooks. Recommendations 
were made for disseminating as widely as possible 
within the region information concerning fishery 
matters and also for the use of documentary films 
on fishery subjects. Particular attention was paid 
to the problem of providing trained personnel for 
the fishing industries of the region, and a plan was 
adopted for the development of projects for tech- 
nical instruction. The technical committees of the 
Council considered the technical aspects of fishery 
resources, fishing industries, and official and semi- 
official programmes in relation with these, and made 
recommendations to member Governments for the 
development of programmes in hydrology, plankto- 
logy, fisheries biology, fishery gear technology, fishery 
food technology and socio-economics. 


United States Metallurgical Advisory Board 


A METALLURGICAL Advisory Board, composed of 
leading industrial and academic metallurgists in the 
United States, has recently been formed to advise the 
Research and Development Board of the Department 
of Defense on research aspects of metals of critical 
importance. The Metallurgical Advisory Board is 
organized by the National Academy of Sciences and 
the National Research Council, under a contract with 
the Research and Development Board, and held its 
tirst meeting on February 7 at the National Academy, 
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Washington, D.C. The terms of reference of tlie 
Board are very wide and general; but preliminary 
work is already in progress on research and develo) 
ment phases of three of the most urgent problems 

criticai and strategic metals and their substitutes ; 
the application of metals to be used at high tem 
peratures; and the development of the titanium 
industry, which is at present small. Among thie 
metals in critically short supply are columbium, 
tantalum, cobalt, titanium, molybdenum, tungsten 
and beryllium, but others are expected to be added 
to this list. A permanent secretariat and special 
project committees are to assist the Metallurgical 
Advisory Board, and Dr. Robert F. Mehl, head of 
the Department of Metallurgy, Carnegie Institute of 
Technology, is chairman of the Board, with Dr. Finn 
Jonassen, of the National Research Council, as 
executive secretary. Mr. V. H. Schnee, vice-president 
of the University of Oklahoma and director of the 
Research Institute of the University, has been 
appointed executive director of the Board, and wil! 
be responsible for the general administration «| 
projects and for supervision of liaison with Gover: 

ment, industry, professional societies and universities. 


Society of Public Analysts and Other Analytica! 
Chemists 


THE seventy-seventh annual general meeting of the 
Society of Public Analysts and Other Analytica! 
Chemists was held on March 16. It was announced 
that the membership of the Society is now 1,562, an 
increase of fifteen over last year. The Society held 
seven ordinary meetings during the year, and in 
addition, twenty were held by its Sections anc 
Groups. In his presidential address, Mr. Georg 
Taylor, after dealing briefly with the progress o! 
the Society, directed attention to the Government 
proposal to establish a Science Centre. He said tha 
a claim can now be made that analytical chemistry 
as a branch of the science of chemistry, ha 
attained a position of such importance in nationa 
service as to justify a separate classification, and thai 
the Society, which exists for the advancement of th: 
science of analytical chemistry, should be included 
as a separate body, among the bodies which wil 
constitute the Science Centre. Mr. Taylor supporte:| 
this claim by a résumé of the service of analytica 
chemistry in the fields of food and agriculture. Th: 
following were elected officers of the Society for th: 
forthcoming year: President, J. R. Nicholls; Pas 
Presidents serving on the Council, Lewis Eynon, E. B 
Hughes, G. W. Monier-Williams and George Taylor 
Vice-Presidents, R. C. Chirnside, D. C. Garratt anc 
J. G. A. Griffiths; Honorary Treasurer, J. H. 
Hamence ; Honorary Secretary, K. A. Williams. 


South-Eastern Union of Scientific Societies : Annual! 

Conference 

THE South-Eastern Union of Scientific Societies i- 
holding its fifty-sixth annual conference at thx 
Central Hall, The Avenue, Camberley, Surrey, during 
April 26-29. The president-elect is Mr. David Seth- 
Smith, who will give an address on ““Man’s Control 
of Wild Animals”. The presidents of the four Sections 
of the Union and the titles of their addresses are as 
follows: Zoology, Sir Philip Manson-Bahr on “The 
Contribution of Zoology to Medicine” ; Geology, Mr. 
A. J. Low on “Soils and Geology”; Botany, Prof. 
F. W. Jane on “Trees and Scenery”; Archeology, 
Mr. H. H. Coghlan on “Aspects of Prehistoric 
Metallurgy in Southern England”. Further details 
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of the meeting can be obtained from the acting 
secretary of the Union, H. Lambert Smith, 69 Gros- 
venor Avenue, Carshalton, Surrey, or the honorary 
local secretary for the conference, Miss Jean Armitage, 
summer Lodge, The Avenue, Camberley, Surrey. 


British Institution of Radio Engineers: 195! 


Convention 


THE arrangements for the third Convention of the 
British Institution of Radio Engineers are rather 
unusual in that instead of a continuous period being 
devoted to a limited range of topics, six separate 
sessions will be held at intervals staggered over the 
period of the Festival of Britain. The date, title 
and meeting-place of each session are as follows : 
(1) July 3-4, electronic instrumentation in nucleonics 
(University College, London); (2) July 5-6, valve 
tecinology and manufacture (University College, 
London); (3) July 24-25, radio-communication and 
broadcasting (University College, Southampton) ; 
(4) July 26-27, radio aids to navigation (University 
College, Southampton) ; (5) August 21-24, television 
engineering (King’s College, Cambridge); and (6) 
September 4-6, audio-frequency engineering (Rich- 
mond Hall, Earls Court). During Session 5 the first 
Clerk Maxwell Memorial Lecture of the Institution 
will be delivered by Prof. G. W. O. Howe, editor of 
the Wireless Engineer and formerly James Watt 
professor of electrical engineering in the University 
of Glasgow. During the sessions papers will be read, 
and there will be discussion, both formal and in- 
formal, and demonstrations, ete. Applications for 
accommodation at Connaught Hall, University 
College, Southampton, and at King’s College, Cam- 
bridge, must be sent in before April 30. Further 
d tails of the Convention can be obtained from the 
general secretary of the Institution at 9 Bedford 
Square, London, W.C.1. 


International Conference of Naval Architects and 
Marine Engineers, 1951 


\n International Conference of Naval Architects 
and Marine Engineers, to be held during the Festival 
of Britain, has been arranged by the Institution 
of Naval Architects and the Institute of Marine 
Engineers, in association with the Institution of 
Engineers and Shipbuilders in Scotland and the 
North East Coast Institution of Engineers and 
Shipbuilders. The times and places of the Conference 
are: June 25-30, London; July 2-4, Glasgow ; 
and July 4-6, Newcastle upon Tyne. Inquiries relating 
to Conference matters in general and to the events 
in London should be addressed to the Secretary of 
the International Conference of Naval Architects and 
Marine Engineers 1951, Institution of Naval Archi- 
tects, 10 Upper Belgrave Street, London, S.W.1. 
For the events in Glasgow inquiries should be 
ddressed to the Secretary of the Institution of 
Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C.2; and for Newcastle 
upon Tyne to the Secretary of the North East Coast 
Institution of Engineers and Shipbuilders, Bolbec 
Hall, Newcastle upon Tyne. 


Queen’s University, Belfast 


Two appointments have recently been made in 
(Jueen’s University, Belfast: to the chair of pure 
iathematics, Prof. T. G. Room, at present professor 
f pure mathematics in the University of Sydney ; 
nd to the chair of applied mathematics, Mr. D. R. 
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Bates, at present reader in the department of physics, 
University College, London. In part fulfilment of a 
five-year programme for the University, submitted 
to the Northern Ireland Government in 1948, a chair 
of music and a chair of applied economics have been 
founded, together with twelve new lectureships and 
a number of junior positions. Though these are 
substantial additions to the staff, nevertheless, as the 
vice-chancellor, Dr. Eric Ashby, has pointed out, the 
ratio of staff to students at Queen’s University will 
still be less than that in other universities in Great 
Britain. With regard to the programme for new 
buildings in the University, the Senate has approved 
that priority should be given to the schools of 
chemistry and engineering, and to a block to accom- 
modate the departments of botany, zoology and 
pre-clinical dentistry, and has authorized that appli- 
cation should be made to the Government for these 
buildings to be started in 1952. 


University of Sheffield: Honorary Degrees 


It is announced by the University of Sheffield that 
honorary degrees are to be conferred on the follow- 
ing, among others: D.Sc.Tech., Lieut.-General Sir 
Ronald Weeks, chairman of the National Advisory 
Council on Education for Industry and Commerce ; 
D.Eng., Dr. Percy Dunsheath, past president of the 
Institution of Electrical Engineers; M.A., Mrs. 
E. M. B. Haythornthwaite, honorary secretary of 
the Sheffield and Peak District Branch of the 
Council for the Preservation of Rural England. 


Announcements 


Pror. G. Mouriquanp, professor of child clinical 
medicine and hygiene in the University of Lyons, has 
been elected correspondant for the Section of Medicine 
and Surgery of the Paris Academy of Sciences in 
succession to the late Prof. E. Jeanbrau. 


Dr. Witit1am Brown, formerly Wilde reader in 
mental philosophy and the first director of the 
Institute of Experimental Psychology in the Univer- 
sity of Oxford, has been elected president of the 
British Psychological Society for the year 1951-52. 

THE Textile Institute Medal, given in recog- 
nition of distinguished services to the textile industry 
in general and to the Institute in particular, has been 
awarded to Allan Draper and to F. Scholefield. Mr. 
Draper is chairman of the Council of the Institute 
and is director and manager of Richard Haworth 
and Co., Ltd., Salford. Mr. Scholefield, who 
chairman of the Examinations’ Board of the In- 
stitute, is lecturer in textile chemistry in the Man- 
chester College of Technology and last year delivered 
the annual Mather Lecture of the Institute. 


THE British Welding Research Association is to 
hold a summer school on “Welding Design and 
Engineering” at Ashorne Hill, near Leamington Spa, 
Warwickshire, during May 25-June 2. The course 
will commence with two days during which welding 
practice and metallurgical aspects of welding will be 
discussed, and the subsequent five and a half days 
will be devoted to specialized engineering topics in 
welding. Further details can be obtained from the 
Secretary of the Welding Research Association, 29 
Park Crescent, London, W.1. 


Erratum. In Nature of March 17, p. 432, par. 3 
(article on ‘‘Scientific Method in Industry’’), for 
“Dr. H. Ingram (Wool Research # ssociation)’’ read 
“Mr. H.-Ingham (British Institute of Management)”’. 
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N a previous communication', experiments were 
described for the determination of the range 
energy relation in nuclear research emulsions for 
protons up to about 6 MeV. and alpha-particles up to 
8 MeV. These experiments have now been extended 
to energies of 15 MeV. for protons and 19 MeV. for 
alpha-particles. 

The method employed was similar to that described 
earlier, that is to say, use was made of the known 
relation between the energy of a disintegration 
particle and the angle of its emission in relation to 
the direction of the incident particle. The experi- 
mental arrangement was the same as before: the 
8-Me\. deuteron beam from the Liverpool cyclotron 
was made to pass through w chamber filled with a 
gas at several centimetres pressure. The protons and 
alpha-particles resulting from disintegrations in the 
gas, and emitted in various directions, entered a 
photographic plate, placed in such a way that angles 
of emission from 20° to 160° could be recorded 
simultaneously. The ranges of the particles, emitted 
at several angles, were then measured accurately anc 
plotted in the form of histograms. 

In most gases used, the histograms so obtained 
showed several groups of protons and alpha-particles, 
corresponding to the formation of the residual nuclei 
in various states of excitation. For any group of 
particles, the energy depends on the angle of emission 
and the @-value of the reaction; but the ratio of 
energies for two angles is independent of the Q-value 
and can be calculated simply, if the energy of the 
incident particles is known. The procedure was to 
begin with a group of particles which at large angles 
of emission (backwards direction) had an energy 
sufficiently low to be in the region where the range 
energy relation was previously established; the 
energy of the particles at smaller angles of emission 
was then calculated and in this way several more 
points obtained on the range-energy curve. Another 
group of particles, from a reaction of a higher Q-value, 
was then chosen and the same procedure adopted to 








TABLE 1. RANGE-ENERGY RELATION FOR PROTONS 
Rang: Energy | Range Energy 
microns MeV.) (microns) (MeV.) 
2 0215 240 | 
} 4 0-40 260 | 
| 6 0°545 280 
| 8 0-675 | 300 | 
10 0-79 320 } 
15 1-045 340 | 
20 1-27 360 | 
| 25 1°475 380 
30 1°67 400 
35 1-84 420 | 
| 40 2-01 | 440 
| 45 2-17 | 460 
50 2-32 ' 480 
| 60 2-615 500 
70 -38 540 
| 80 $13 | 580 10°: 
90 3-365 620 10°74: 
100 3°59 660 11°13 
110 3°805 700 1} 
| 120 4-015 740 1t-¢ 
130 4-22 780 12°27 
140 4-42 | 820 12-6: 
| 150 4-61 | 860 12-98 
| 160 4-79 | 900 13°33 
170 4-975 : 940 13-66 
180 5°15 980 13-99 
190 5°32 | 1,020 14°31 
200 5-48 1,060 14-61 
220 5-805 1,100 14-90 
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TABLE 2. RANGE-ENERGY RELATION FOR ALPHA-PARTICLES 
Range Energy Range Energy 
(microns) (MeV.) | (microns) (MeV.) 

} 4 50 9-14 
| 6 55 9-73 
8 } 60 10-295 
j 10 65 10°835 
| 12 } 70 11-34 
| 14 | 75 11°84 
' 16 80 12-33 | 
18 | &5 12-80 
20 90 13-26 
22 95 13-70 
24 100 14°14 | 
26 105 14-56 
28 110 14-98 
30 | 115 15°40 
32 38 120 15-82 
3 7°07 125 16°23 
| 36 7°3 130 16-63 
| 38 7°61 135 17-03 
40 7°88 140 17-41 
| 42 8:14 | 145 17°78 | 
| 44 8-395 150 18-15 
| 46 8-65 155 18-51 
| 48 8-895 160 18-87 


extend the range-energy calibration to still higher 
energies. Using d—p and d « reactions in deuterium, 
carbon, nitrogen, oxygen and fluorine, the rang 

energy relation was in this way built up step by ste), 
without using any Q-values. 
reference for the absolute energy calibration ai 

therefore, the energies and the ranges in air of the 
alpha-particles from polonium and thorium C, as 
described in the earlier communication. The various 
gases and reactions used for the calibration permitte«| 
a frequent overlapping of the experimental points, 


which was very useful in checking the accuracy of 


this extrapolation method. 

The experimental points for protons and alpha- 
particles thus obtained were plotted on range energ) 
diagrams, and smooth curves drawn between the 
points. The departure of any point from the curves 
was never greater than 2 per cent, and the final curves 
are probably accurate to better than 0-5 per cent 
Since it would be difficult to reproduce the graphs 
with such accuracy on a small scale, the results are 
given here in a tabulated form (Tables 1 and 2). Fo 
the sake,of completeness, and in response to inquirie~ 
about the results given earlier, these are also include:| 
in the tables. Since the earlier work, new results hav: 
become available about the range—energy relation i: 
air at low energies**, and this made necessary smal! 
corrections to the previously published data for alpha 
particles and for protons. 

Although, in the region of low energies, the new 
values agree fairly well with those of Lattes, Fowle: 
and Cuer‘, at higher energies there is a definite dis 
agreement, the new calibration giving lower ranges 
for a given energy by about 2-4 per cent. This can 
probably be explained by the fact that Lattes e¢ al. 
used plates in vacuum for most of their low-energ) 
experiments, whereas for the high-energy points the) 
employed plates at atmospheric pressure. As was 
pointed out before’, emulsions used at atmospheric 
pressure and average humidity, when they contain 
the normal moisture, have a stopping power 3-4 pe! 
cent lower than that of dry emulsions, which wer 
employed in the present experiment. 

The need for high precision in the range energs 
determination might be questioned in view of th« 
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supposed variation of the 
composition of emulsions 
from batch to batch*®. It 
will therefore be pertinent 

) note here that no varia- 
tions of the stopping power 
were observed. A detailed 
study. in which emulsions 
from various batches were 


600 


used, has shown that the = 
stopping power of a given > 
type of emulsion, when 2 
employed under similar. 


conditions, is remarkably 
constant. This result is 
supported by the excellent 
agreement with the range 


MeV. 


energy relation measured 
by Catala and Gibson‘, 
who based their determ- 
inition on the Q-values of 
several reactions. The 
new Yrange-energy curves 


give also a very good agree- 


+44 
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ment with the values of 100 200 

Neveson and Reines’, who 

calibrated emulsions in the Fig. 1. Proton range- 

region up to 1-5 MeV., and V—V—, *80(d,p)*20 ; 
@—-m—. “H(4,p)'H. 


with those of Panofsky and 
Fillmore’, in the region 
11-12 MeV. It seems, therefore, that one can rely 
upon the range-energy relation to convert ranges into 
energy values with an error less than 1 per cent in 
the range. 

The measurements described here were carried out 
with Ilford C2 emulsions, but, as was pointed out 
earlier', other emulsions differ only slightly in their 
stupping power. More accurate measurements, using 
alpha-particles from polonium and thorium, have 
confirmed that the stopping power of the Ilford 71 
emulsion for these particles is 0-3 per cent smaller, 
of the G5 emulsion 1 per cent greater and of the 
Kodak N7T2a emulsion 1-8 per cent greater, than 
that of the ©2 emulsion. 

My thanks are due to Misses M. Blundell, H. B. 
jurrows and E. E. Thomas for making the measure- 
ments of the ranges. 

J. RorsLat 
Physics Department, 
Medical College of 
St. Bartholomew’s Hospital, 
London, E.C.1. Oct. 16. 
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PHOTOGRAPHIC plates have been increasingly 
widely used in nuclear physics during recent 
years, and the photographic technique is now accepted 
as an extremely valuable research tool. Until now, 
however, its use for precision work has been hampered 
by the lack of sufficiently accurate information on the 
relation between the energy of a particle and its range. 

Lattes, Fowler and Cuer' gave curves showing the 
range-energy relations, in the Ilford Bl type of 





‘ull curve gives the best range-energy relation; 
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nergy relation. O—O 'SN(d,p)'2N; ee 2C(d,p)'2C; 
A—A—, ‘$0(d,p)*20*; O—(}-, d+ p elastic scattering ; 


broken curv 

is that of Lattes, Fowler and Cuer 

emulsion, for protons of up to 13 MeV. and «-particles 
of up to 9 MeV.; their published curves are still 
widely used. Rotblat* has published figures from 0 
to 6 MeV. for protons, and from 0 to 8 MeV. for 
a-particles, for (2 emulsions exposed in vacuum so 
that no moisture was present. Bradner et al.* have 
given results which extend the proton range-energy 
curve up to 30 MeV., but their lowest point, at 
16-4 MeV., is some 50 from the curve. 

The purpose of this communication is to present 
results for protons of energy from 5 to 16-3 MeV.., 
and for «-particles from 8 to 19 MeV. These results 
have been obtained in the course of a series of 
experiments on angular distributions made with the 
8-MeV. deuteron beam from the University of Liver- 
pool cyclotron. 

Ilford C2 plates were arranged to receive, at angles 
from 17-5° to 165°, reaction products and scattered 
particles from a gas target through which the deuteron 
beam passed. The exposures were with nitrogen, 
oxygen, acetylene and deuterium as target gas, the 
reactions used being : 


(1) #*N (d,p) ®N; Q = 8-55 +. 0-08 MeV.* 

(2) °C (d,p) 8>C; Q = 2-729 + 0-009 MeV.$ 

(3) *%O (d,p) "0; @ = 1-925 -- 0-008 MeV.® 
(4) #*O (d,p) 70* ; Q = 1-049 +. 0-007 MeV.°® 
(5) *H (d.p) *H; Q = 4-036 + 0-022 MeV.® 

(6) Elastic collision of deuterons with protons 
(7) 14N (dja) 2C ; Q@ = 13-50 MeV. from masses’ 


22C excitation 4-47 + 0-10 MeV. 


@ 


MN (dx) 2C* ; 


Ranges of tracks at a number of angles with 
respect to the direction of the deuteron beam were 
measured, some with the micrometer-stage screw and 
some with an eyepiece scale. The mean ranges of 
the groups under consideration were corrected for 
the effect of the gas traversed, and for the fore- 
shortening of tracks due to dip. The energy of the 
particles from each reaction at each angle was 
calculated from the Q-value and the deuteron energy 
at the target. 
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Fig. 1 summarizes the results for protons of range 
exceeding 190; it shows to what extent they are 
mutually consistent and differ from the earlier curve 
of Lattes, Fowler and Cuer’. It is probable that this 
difference is due to the failure to distinguish between 
plates exposed in ordinary air and in vacuum in the 
earlier work. Clearly, it is more satisfactory now to 
give range-energy relations applying to the com- 
pletely dry state, which is reproducible. When plates 
are exposed, in air, a small correction must be made. 

We estimate the — error in our curve, up 
to 700 u, as about 0-5 per cent in the range; this is 
our experimental inaccuracy, since we consider that 
the chance of appreciable errors in the Q-values 
obtained by Buechner et al. is negligible. At ranges 
greater than 700 u, however, we have an uncertainty 
of 0-08 MeV. in the Q-value, and the total probable 
error in our ranges is about 1 per cent. 


Microns (curve II) 
90 110 130 150 
20 


= 
7 


MeV. (curve II) 


o 


4U 60 8U 
Microns (curve |) 
a-particle range-energy relation 


Fig. 2. 

The curve given by our results, which are based 
on the deuteron energy, the camera geometry and 
the Q-values obtained by other workers, closely 
resembles that of Rotblat®, who used an extrapolation 
process not involving Q-values explicitly. It also 
agrees with that published by Bradner e¢ ai.°. 

Our curve for «-particles is shown in Fig. 2; the 
probable error is about 1 per cent of the range, and 
the agreement with Rotblat’s results® is good. 

We wish to express our thanks to Misses J. A. 
Burnell, J. M. Beer and M. J. Chapple for much of 
the microscope work, and to Profs. C. F. Powell and 
J. Rotblat. One of us (J. C.) wishes to acknowledge 
the assistance of the Spanish Council of Research. 

J. CaATALA 

W. M. Grsson 
H. H. Wills Physical Laboratory, Bristol. 
' Lattes, Fowler and Cuer, Proc. Phys. Soc., §9, 883 (1947). 
* Rotblat, Nature, 165, 387 (1950). 
* Bradner, Smith, Barkas and Bishop, Phys. Rev., 77, 462 (1950). 
* Holloway and Moore, Phys. Rev., §8, 847 (1940). 
* Buechner, Strait, Sperduto and Malm, Phys. Rev., 
ar Jenkins, Fowler and Lauritsen, Phys. Rev., 75, 
’ Bethe, ‘Elementary Nuclear Theory’’ (1947). 
* Gibson, Proc. Phys. Soc., A, 62, 586 (1949). 
* Rotblat: (see preceding communication). 


76, 1543 (1949). 
1947 
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THE COAL MEASURES OF 
BELGIUM 


WING to the complicated structure of the coa!- 

fields in Belgium, geologists of that country 
have long been called upon to provide the detailed 
information required during mining operations. From 
the careful stratigraphical investigations much has 
been learned about the Coal Measures, and workers 
in several countries have greatly benefited from the 
writings of such geologists as A. Renier, X. Stainier 
and F. Demanet. 

Within recent years the advantages to be gained 
from a very detailed knowledge of the fossil sequence, 
in the exploration both of areas of complex structure 
and of deep concealed coalfields, have become more 
fully appreciated. In order to co-ordinate new 
investigations with exter 
sive schemes for the in- 
creased exploration of the 
coal resources of Belgium, 
there was founded in 1943 
an Association for the 
study of the palzontology 
and stratigraphy of the 
Coal Measures. Prof. \ 
Van Straelen played 
leading part in its estab- 
lishment, with the support 
of some leading industrial 
ists. The Association in 
some respects follows the 
pattern of the research 
associations set up in 
Britain; like these, it 
draws its funds partly from 
industrial concerns and 
partly from the State, 
since 1950 through the 
National Institute for the 
Coal Mining Industry. 

The Association is not 

iuu officially connected with 

the Geological Survey of 

Belgium, the work of which 

it will supplement. Its activities include some which 
compare with those of the British Geological Survey, 
and some which are here the concern of independent 
workers. The Association proposes to follow a definite 
programme of investigation, in which the establish- 
ment of a detailed fossil sequence is regarded as a 
basis for local stratigraphical and structural studies. 
Material collected by field workers and mining 
geologists is examined by specialists and stored in 
the Royal Institute of Natural Sciences of Belgium. 

Already the following six memoirs have been pub- 
lished or are in the press : 


170 


MeV. (curve I) 


(1) “Etude du Naiurien et du Westphalien inférieur du Bassin de 
Hay recoupés par la galerie de Java (Couthuin, Belgique)’’, by Ch. 
Ancion, W. Van Leckwyck, F. Demanet, A. Pastiels and Y. ‘Williére. 


(2) “Etude biométrique des Anthraconauta du Houiller de la 
Belgique (Premiére partie)’, by Ch. Deleers and A. Pastiels. 


(3) “Etude géologique du Bassin houiller de Liége. La concession 
de Marihaye”’, by Ch. Ancion, J. Dautrebande, W. Van Leckwyck, 
A. Pastiels and Y. Williére. 

(4) “Etude du gisement houiller de la Campine. Contribution a 
l'étude stratigraphique et paléontologique du Westphalien B Laférieur : 
o 2 oe d’Asch”’, by W. Van Leckwyck, M. Snel, A. Pastiels and Y. 
Villiére, 


(5) “Etude du gisement houiller de Ja Campine. Contribution A 
étude stratigraphique et paléontologique du Westphalien B Supérieur : 
La aaee d’ Eikenberg”’, by H. Chaudoir, M, Snel, A. Pastiels and Y. 
Williére. 
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6) “Etude géologique du Bassin houiller de Liége. Le massif de 
Herve. Région orientale’, by H. Chaudoir, Ch. Ancion, A. Pastiels 
und Y. Williére. 

These are splendidly produced in the style familiar 
to those who know Belgian geological publications. 
Most of them give elaborate details of the sequences 
they describe. The second one, that by Deleers and 
Pastiels, provides statistical information on collections 
of the small shells of the genus Anthraconauta which, 
as in some southern British coalfields, locally becomes 
the dominant group in the Belgian Coal Measures. 
The completion of these studies may show whether 
these shells can be used in more detailed correlation 
in the zones below the Phillipsii Zone. 

sritish geologists have noted with much pleasure 
the successful start made by the new Association and 
will be keenly interested to see its further contri- 
butions to the exploration of the Belgian coalfields. 
The address of the Association pour |’Etude de la 
Paléontologie et de la Stratigraphie houilléres is 
31 Rue Vautier, Brussels, 4. A. E. TRUEMAN 


BIOCHEMISTRY OF 
FERTILIZATION AND THE 
GAMETES 


| es centuries past the scientific mind has been 

striving to elucidate the many-sided aspects of 
the process of fertilization. In modern times interest 
has centred for several decades chiefly around the 
lower forms of animal life; here fertilization is 
accomplished externally, thereby facilitating in vitro 
study of the finer mechanism of the processes set in 
motion by the fusion of the gametes. The develop- 
ments in the biochemistry of fertilization and the 
gametes in mammals lagged at first behind the 
investigations on lower animals, but much progress 
has been made recently, not a little of the stimulus 
having been derived from the steadily increasing 
practice of artificial insemination in animal breeding. 
Largely empirical in its pioneer phases, the practice 
of artificial insemination in many parts of the world, 
including Great Britain, has led to the accumulation 
if a wealth of observations on the behaviour and the 
‘roperties of the sperm cell outside the confines of 
the male body. The advent and perfection of powerful 
1ew aids to biological research, such as, for example, 
electron and phase-contrast microscopy, opened up 
new possibilities towards the elaboration of tech- 
niques with which to pursue stage by stage the 
wrocess of fertilization. 

To give its members and others interested in these 
problems something of a synopsis concerning the 
fundamental aspects and recent research trends in 
this field, the Biochemical Society held on February 
|7 a one-day symposium on “The Biochemistry of 
Fertilization and the Gametes”’. 

The proceedings (which will be published in due 
course) were opened by Dr. A. S. Parkes (National 
Institute for Medical Research, Mill Hill), and the 
first address was given by his colleague, Dr. Audrey 
U. Smith, who dealt with ‘Fertilization in vitro of 
the Mammalian Egg” in the light of recent investi- 
gations carried out by herself, and also by Chang, 
Moricard, Austin and others. Work of this kind 


requires a rigorously controlled technique for the 
collection of the unfertilized eggs, since there is 
always the danger that, even without fertilization, 
mammalian eggs may readily become activated by 
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certain manipulations and segment parthenogenetic- 
ally. The successful fertilization in vitro of mam- 
malian eggs requires photographic proof of the 
attachment of the spermatozoon to the egg surface, of 
its penetration through the membrane and of the 
subsequent development and fusion of the male and 
female pronuclei. Dr. Smith gave a critical appraisal 
of the older work, none of which satisfied fully these 
requirements. She indicated, however, that studies 
in this field are at last approaching a fina! positive 
solution. 

The next paper, on “Mammalian Semen: Com- 
position, Metabolism and Survival’, was given by 
Dr. T. Mann (Molteno Institute, Cambridge). Bio- 
chemical studies on semen in general, and on 
spermatozoa in particular, are unique in some 
respects: in that they concern cells of one type 
only which are not capable of division or multi- 
plication, and which are endowed by Nature with 
two unusual properties, fertility and motility, both 
of which form most valuable and specific criteria for 
the assessment of sperm activity. As a result of 
recent studies, it is now clear that the spermatozoa 
themselves possess only a relatively small intra- 
cellular nutrient reserve, and depend for their survival 
largely on extracellular nutrients such as the seminal 
plasma, the secretions of the female reproductive 
tract, or the artificial diluents used for the storage of 
semen. The seminal plasma is distinguished by a 
high concentration of fructose, citric acid, choline 
(free and bound) and a number of enzymes, including 
several phosphatases. Anaerobically the spermatozoa 
metabolize fructose to lactic acid; aerobically the 
fructolysis is followed by secondary oxidative pro- 
cesses. There are distinct metabolic differences 
between epididymal and ejaculated spermatozoa, and 
also between spermatozoa of different species. 

‘Hormonal and Nutritional Factors in the Meta- 
bolism of the Male Accessory Organs of Reproduction” 
were described by Dr. Cecilia Lutwak-Mann (Bio- 
chemical Laboratory, Cambridge), who said that, in 
contrast to the numerous histological studies, there 
was until recently a scarcity of biochemical data 
concerning the male accessory organs. A new phase 
in this field was initiated when it was found that the 
metabolic activity of the accessory glands is accurately 
and sensitively expressed in the secretion by these 
organs of certain specific substances such as fructose 
and citric acid. The secretory function of the 
accessory organs is closely dependent upon the 
activity of the male sex hormone, which is sub- 
ordinated to hypophyseal control. The relationship 
between secretory ability and hormonal function has 
made it possible to develop the chemical analysis of 
the individual accessory secretions, and of the 
seminal plasma as a whole, into a quantitative method 
for the detection and assessment of various stages of 
hormonal activity. The new method has been applied 
to the study of a whole range of problems, including 
the metabolic properties of transplants from male 
accessory organs, time relationship between the onset 
of spermatogenesis and the secretion of fructose in 
the accessory organs, identification of citric acid as 
metabolite of the rat female prostate, assessment of 
the androgenic potency of progesterone, and many 
others. Malnutrition, through its adverse effects on 
the gonadotrophic function of the pituitary gland, 
has been found to reduce the metabolic activity of 
the male accessory organs to a low level not very 
different from that prevailing in castrated or hypo- 
physectomized animals. 
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The presence in a single semen ejaculate of several 
hundreds of millions of spermatozoa, when only one 
is ultimately needed for the fertilization of the ovum, 
has always puzzled biologists. The suggestion has 
been put forward that a large number of spermatozoa 
in the vicinity of the egg may be essential in order 
to create around the egg a high concentration of 
hyaluronidase for the dispersal of the egg-cumulus. 
This concept, which a few years ago enjoyed much 
popularity, has been subjected to searching criticism 
in recent years, and the present position regarding 
sperm hyaluronidase was discussed at the symposium 
by Dr. G. I. M. Swyer (University College Hospital 
Medical School, London) in a paper on ““Hyaluronidase 
and Fertilization’. Attempts to link the activity of 
sperm hyaluronidase with dispersal of cumulus still 
continue, and the possibility that hyaluronidase 
facilitates the passage of the fertilizing spermatozoon 
through the intercellular matrices cannot be excluded 
altogether. For the moment, however, the process 
whereby the ovum is freed from the cumulus still 
remains obscure, and recent research indicates that 
the mechanical action of the oviduct or some other 
tubal factor may be more important in this respect 
than the activity of hyaluronidase. Moreover, in 
rodents, the entry of the spermatozoon into the egg 
has been observed at a stage where the egg is still 
surrounded by the cumulus. 

“Sperm-egg Interacting Substances and Metabolic 
Changes Associated with Fertilization’’ were dis- 
cussed by Lord Rothschild (Department of Zoology, 
Cambridge). Present knowledge concerning this sub- 
ject still remains confined largely to lower animals. 
Gamones or sperm-egg interacting substances play a 
part in activation, inactivation and agglutination of 
spermatozoa, and are also concerned with the 
precipitation or dissolution of the egg jelly and the 
liquefaction of the egg cortex. In sea-urchins a host 
of striking changes take place at fertilization, in- 
cluding acid production, a fall in respiratory quotient, 
reduction in glycogen content, liberation of ammonia 
and calcium, and increase in uptake of inorganic phos- 
phate, as well as characteristic changes in the activity 
of certain enzymes. Contrary to earlier views, the 
cytochrome system is now known to function in both 
fertilized and unfertilized eggs, and the photo- 
reversible inhibition of respiration by carbon mon- 
oxide has been clearly demonstrated in both fertilized 
and unfertilized eggs, as well as in sea-urchin 
spermatozoa. 

So far as the animal kingdom is concerned, the 
evidence for the occurrence of chemotaxis of 
spermatozoa towards eggs still requires confirmation. 
Studies on plants, on the other hand, have provided 
several clear instances of chemotaxis. The recent de- 
velopments in “Biochemistry of Sexual Reproduction 
in Plants’’ were described by Dr. Lilian Hawker 
(Department of Botany, Bristol), who gave many 
interesting examples derived from studies on both 
lower and higher plants. The spore-promoting effects 
of factors Z, and Z, (the former replaceable by certain 
purines) and the stimulating influence of thiamin 
and biotin on sexual reproduction and mycelial 
growth are among the phenomena which were 
extensively studied in fungi. The action of the sex- 
controlling hormones in alge, the chemotactic 


phenomena in ferns and mosses, and the flower- 
promoting activity of ‘florigen’ are among the 
multitude of other problems in plant physiology 
which are now open to biochemical investigations. 
T. Mann 
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DEPARTMENT OF THE 
GOVERNMENT CHEMIST 


ANNUAL REPORT FOR 1949—50 


REPORT on the work of the Department of 
the Government Chemist, covering the year 
ended March 31, 1950*, has been issued for the first 
time since 1939, and a list of publications by members 
of the Department, 1939-50, is appended. The 
total number of samples examined in the Department 
was 414,172, as against 363,753 in 1948-49, and was 
greater than in any year since 1939-40 or 1938-39, 
when 560,354 and 555,045 samples, respectively, were 
examined. Much of the work, however, was not 
related to samples: even the Revenue branches, 
which deal with a very large volume of routine 
samples, were involved in protracted technical dis- 
cussions in connexion with the proposed adoption by 
Western Union countries of a common tariff nomen- 
clature, and collaborative work with the Customs and 
Excise Department has been carried out to ascertain 
how the United Kingdom tariff system would fit in 
with such a nomenclature. Work on the determina- 
tion of moisture in tobacco and on the design of 
polarimeters and saccharimeters is also being prose- 
cuted ; and the Department is called upon to give 
technical advice on a wide range of questions dealing 
with the administration of the hydrocarbon oil duty. 
In 1946 the personnel of the Department was 
regraded on the lines recommended in the White 
Paper on the Scientific Civil Service and the work 
re-organized. Besides the two Revenue Branches, 
there is the Food, Drugs and Agricultural Branch, 
consisting of six divisions. Besides his statutory 
position under the Food and Drugs Act, 1938, and 
the Fertilizer and Feeding Stuffs Act, 1926, the 
Government Chemist has now a statutory obligation 
under the National Health Service Act, 1946, as 
referee in disputes over analyses of drugs. An 
important function of this Branch is also to provide 
a service for the control of the quality of many 
articles with which government departments are 
concerned as consumers or suppliers. Work con- 
tinued on the microbiological assay of riboflavine ; 
and, in collaboration with the Ministry of Health, an 
investigation into some aspects of the physiology of 
athletes was conducted at the time of the Olympic 
Games in’ 1948, which gave daily calorie intakes 
much lower than those obtained at the Berlin 
Olympiad, varying from more than 4,600 Calories for 
one British to 2,100 Calories for one Mexican com- 
petitor. Of reference samples submitted under the 
Food and Drugs Act, determination of a small 
quantity of glycerol in a medicine containing sugars 
was most troublesome, and methods based on solu- 
bility had to be used. 

The Industrial and Mineral Branch is responsible 
for work arising out of the quality control of supplies 
of materials purchased to specification for use in the 
public service, from the statutory obligations of 
government departments involving chemical control 
(for example, the use of leadless or low-solubility 
glazes in pottery, or petroleum solvents under the 
India Rubber Regulations) or from the Department’s 
function as an official chemical consultant. Besides 
determinations of fluorine in fossil bones for the 
Geological Department of the British Museum 


* Report upon the Work of the Government Chemist for the Year 
ending 3ist March, 1950. Pp. 36. (London: H.M. Stationery Office, 
1950.) 1s. net. 
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Natural History) and investigations on ambergris, 
on pyridine recovery and on the deterioration of 
cellulose nitrate film, the Department has carried out 
long-term investigations for Service departments, 
such as a fundamental study of certain aspects of 
gas absorption. Since 1914 the chemical work of the 
Geological Survey has been carried out by the 
Department in the Survey’s own laboratory. The 
Physical Methods Division, which is a service division 
for all other Divisions of the Department, is organized 
in five sections: spectrochemical analysis; X-ray 
diffraction ; infra-red spectrophotometry ; polaro- 
graphy ; and photography. The forensic work of the 
last-named section continued to increase during the 
year, and both spectrographical and X-ray methods 
were employed in an investigation for the British 
Museum to determine whether or not pieces of 
pottery found on the site of an ancient British home- 
sterd some two thousand years old were made from 
local clay. Work continued on the crystal structure 
of 1:4-dithian and on the structural relations of 
oleic and elaidic acids. 


BAT-BANDING IN DEVONSHIRE 
By J. H. D. HOOPER, W. M. HOOPER 


AND 
T. R. SHAW 
92 Station Crescent, Ashford, Middlesex 


been carried out by members of the Devon 
Speleological Society on the ringing of cave-dwelling 
bats in south Devon; a detailed account of this 
work has been published elsewhere’. Approximately 
nine hundred bats have now been ringed and these 
have been handled in thirty caves, twelve mine adits 
and five buildings lying in an area between Exeter 
and the Cornish border. Approximately 78 per cent 
of these bats have belonged to the species Rhinolophus 


yen the autumn of 1948, considerable work has 
} 


ferrum-equinum (greater horseshoe bat), and large 


colonies of this species have been found in a disused 
copper mine in the Tavy valley, in the caves in the 
vicinity of Buckfastleigh and in the caves at Chud- 
leigh. All bats found are being banded on the forearm 
with numbered aluminium rings, similar to those used 
for small birds. Details of the bats ringed at the 
time of writing are as follows: 


No. of No. of Sex not 
Species males females determined Totals 
R. ferrum-equinum 377 315 5 697 
Rh. hipposideros 90 79 3 172 
Myotis nattereri 9 6 — 15 
Plecotus auritus 2 2 - 4 
Pipistrellus pipistrellus 2 7 —_— 9 


Total 897 


For R. hipposideros, a recovery-rate of 30 per cent 
is being maintained, and for R. ferrum-equinum, 388 
bats have been found again out of the 697 ringed, 
that is, a recovery of 55-7 per cent. Many of these 
‘refinds’ have, however, reappeared a nurnber of 
times ; for example, 227 greater horseshoe bats have 
been refound twice, 60 have been refound as many 
is five times and one bat has been handled no less 
than fourteen times since it was first ringed. 

Observation of ringed bats has established the 
following facts. 
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(a) Greater horseshoe bats in Devon sometimes 
sleep as solitary individuals and sometimes in closely 
packed clusters, which may vary in number from 
half a dozen bats to as many as 300. They show no 
constancy in this, and a bat found in a large cluster 
one week may very well be found a few days later 
hanging alone or in an entirely different cluster. 
Bats in a given cluster do not move around together. 

(6) When the bats are hibernating in a cluster, 
there is no evidence of segregation of the sexes. The 
compositions of three typical colonies of R. ferrum- 
equinum are tabulated below. 


No. in No. No. of No. of 

Date cluster examined males females 
Feb. 20, 1949 23 23 14 9 
Dec. 2, 1949 30 26 8 18 
Oct. 28, 1950 34 34 19 15 


(c) Although individual greater horseshoe bats 
sometimes apparently show a preference for a definite 
cave or passage, they are equally likely to use other 
caves as well, and these may often be several miles 
away. When hibernating in large groups, however, 
these bats do appear to have certain favourite haunts. 
Thus, in Baker’s Pit Cave, at Buckfastleigh, which 
has approximately a mile of passages, there are six 
hibernacula which have been used intermittently by 
large colonies for many years, although it would be 
thought that in such an extensive cave there would 
be numerous suitable roosts. 

(ad) The movements of the greater horseshoe bats 
are very widespread, and four flights of seventeen 
miles have been recorded. Many of their long flights 
have taken place during the winter months, as may 
be seen from the following table in which the column 
headed ‘Winter’ refers to the five months November- 
March, inclusive. 


Flights recorded, longer than 1 mile, for R. ferrum-equinum in Devon 
Number of flights 


Distance (miles) Total *Winter’ 
1-0- 2 164 79 
2-1- 5 51 20 
5-1-10 14 2 

10°1-17 13 4 
Totals 242 105 


The information in this table, coupled with the 
facts that such bats are commonly seen on the wing 
even in the coldest months and change their sleeping 
quarters at intervals of a week or less, confirms 
previous observations** that their hibernation is far 
from deep. One greater horseshoe bat is known to 
have flown fourteen miles, from Buckfastleigh to 
Yealmpton, between December 24 and 29, 1949, and 
two bats which flew eleven miles, from Buckfastleigh 
to Chudleigh, did so between the beginning of January 
and mid-February (1950). 

It is certain that owing to the impossibility of 
maintaining an adequate check on the many bat 
roosts in Devon, much information concerning the 
movements of ringed bats is being lost. If, therefore, any 
reader of .\ature should hear of the discovery of any 
ringed bats in Devon, or even in the adjacent counties, 
it would be very much appreciated if relevant details 
could be sent to the address at the head of this 
article. The aluminium rings used are stamped with 
a number, and all rings subsequent to No. 144 also 
bear the initials of the Society carrying out the work, 
namely, D.S.S. [Jan. 9. 

* Hooper, W. M., Hooper, J. H. D., and Shaw, T. R., Naturalist, 
No. 835, 149 (1950). 

* Coward, T. A., Proc. Zool. Soc., Lond., 2, 312, 849 (1907). 

* Burbank, R. C., and Young, J. Z., J. Physiol., 82, 459 (1934). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Ornithine Transaminase 


A TRANSAMINASE, accomplishing the transfer of 
amino-nitrogen from 1-ornithine to the ketonic acids, 
pyruvic, oxalacetic and a-ketoglutaric acid, occurs in 
mammalian and avian liver. There is little in the 
literature to indicate that such a reaction may play 
a part in liver metabolism, and it is the purpose of 
this short statement to indicate that this reaction 
may occupy a significant place in hepatic amino-acid 
metabolism. The literature will be reviewed in a 
more extensive publication in which full experimental 
details and results will be given. 

The technique adopted in this investigation con- 
sisted in incubating amino-acids together with sodium 
pyruvate in the presence of tissue homogenates, under 
aerobic conditions, at 37°C. The incubations were 
carried out in presence of sodium azide to depress 
the oxidative disappearance of pyruvate. The 
changes of pyruvate concentration, brought about 
by the presence of the amino-acids, were measured 
manometrically, using yeast carboxylase as an 
enzymic means of decomposing the pyruvate. The 
alanine formed from the pyruvate by transamination 
was separated on filter paper by paper chromato- 
graphy, and it was estimated colorimetrically by 
elution from the paper after the development of colour 
by application of the ninhydrin reaction. 

A few typical experimental results showing the 
equivalence of pyruvate disappearance and alanine 
formation in a rat liver homogenate in presence of 
ornithine and sodium pyruvate are given in Table 1. 


EQUIVALENCE OF PYRUVATE DISAPPEARANCE AND ALANINE 
FORMATION IN A RAT LIVER HOMOGENATE 

Reactions were carried out in 25-ml. conical flasks in air at 37°C. 
Each vessel contained 0-8 ml. rat liver homogenate, 0-1 ml. of 2 per 
cent sodium azide, 0-3 ml. of 0-2 M sodium pyruvate, 0-6 ml. of 
0-1 M 1-ornithine and water toa total volume of 3 ml. pH 7-4. 1 hr. 
incubation. Theoretically, for disappearance of 1 mgm. pyruvic acid 
there should arise 1-U1 mgm. alanine 


Table 1. 


| . | | 
mgm. pyruvic acid 
i mgm. alanine formed | 


Experiment disappeared 
1 1°35 1-09 
2 1-24 1°39 | 
3 1-47 1-42 
4 1°71 1-67 


| Beenie Maia - 


Figures indicating the presence of ornithine and 
glutamic transaminases are shown in Table 2. The 
term percentage transamination is defined by the 
ratio : " 


Pyruvi ate diss appeared in presence of the amino-acid x 100 
Pyruvate present (in the absence of the amino-acid) : 











Figures are given, too, in this table indicating that 
arginine apparently undergoes transamination in 
presence of pyruvate. 

It will be noted that ornithine transamination takes 
place in rabbit, rat or pigeon liver, in rat, rabbit and 
guinea pig kidney, and to little or no extent in rabbit 
or pigeon muscle. It is absent from rabbit or rat 
brain, and also from such plants as bean sprouts. It 
is thus distinct from glutamic transamination which, 
as is well known, occurs in brain tissue and in a 
variety of plants, including bean sprouts. Arginine 
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Table 2. Transaminations effected by various homogenized tissues ip 
the presence of arginine and sodium pyruvate, or of ornithine and 
sodium pyruvate, or of sodium glutamate and sodium pyruvate. 

Experimental conditions as in Table 1 


Percentage transamination 

















Homogenized tissue Arginine- Ornithine- Glutamic- 
pyruvate pyruvate pyruvate 
| Rabbit liver - 22-7 54-0 
Rabbit kidney — 21-9 65-6 
Rabbit brain | -- 0-0 30-2 
Rabbit muscle ~- 6-1 32-3 
| Rat liver 37°3 38°5 35-6 
Rat brain 0-0 0-0 18°7 
| Rat kidney 17-2 31-0 -- 
| Pigeon liver 2-9 43-8 26-2 
Pigeon breast muscle 3°3 0-0 30°7 
| Guinea pig kidney 5-4 19-6 — 
Bean sprouts (fresh) 0-0 0-0 32-1 











transamination, in contrast to that of ornithine, 
seems not to take place in pigeon liver. 

The evidence would indicate that transamination 
does not take place with arginine itself, and that a 
breakdown to ornithine must occur before transfer 
of an amino-group is obtained. This is shown by 
the fact that tissues lacking arginase show no ability 
to form alanine from pyruvate in presence of arginine, 
and that the presence of arginase inhibitors (borate, 
arsenite) inhibit transamination from arginine but 
not from ornithine. 

L-Citrulline is found to be almost incapable of 
transamination, with the tissues investigated and 
under our experimental conditions. 

Additional evidence that the ornithine and glutamic 
transaminases are apparently distinct enzymes comes 
from the fact that mixtures of the two amino-acids in 
presence of a rat liver homogenate give additive 
effects; that is, they react independently of each 
other. 

Reactions of ornithine with oxalacetic and «-keto- 
glutaric acids in presence of rat liver may be shown 
by identification of the corresponding amino-acids, 
aspartic and glutamic acid respectively, by uni- 
dimensional chromatography. These reactions do not 
seem to be quantitatively as important as that with 
pyruvate under the experimental conditions employed. 

J. H. QUASTEL 
R. Wirry* 
Research Institute, 
Montreal General Hospital, 
Montreal. 
° Dec. 5. 
* Canada Packers Research Fellow, McGill University, Montreal. 


A Possible Structure for Codecarboxylase 


THE thermostable factor which functions in the 
enzymatic decarboxylation of a number of amino- 
acids is known as codecarboxylase. Its recognition 
as a phosphorylated derivative of pyridoxal was con 
firmed by the preparation of a highly active materia! 
through direct phosphorylation of pyridoxal with 
phosphoryl chloride’. Elementary analysis of the 
synthetic product indicated the presence of one 
phosphate group in the molecule; but the exact 
location of this group was uncertain. 

The purified preparation no longer showed phenolic 
properties and the absorption maximum exhibited 
by pyridoxal at 3000 A. was absent. On acid hydro- 
lysis, both the absorption maximum and phenolic 
reactions reappeared, together with the release of one 
mole of phosphoric acid and disappearance of 
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codecarboxylase activity. This evidence suggested 
that the phosphate radical was involved in ester link- 
age with the phenolic hydroxy] group at position 3. 
Karrer and Viscontini* synthesized pyridoxal-3 
phosphate (I) by an unambiguous route and claimed 
high enzymatic activity for their product. Heyl, 
Harris and Folkers* repeated this synthesis, and it was 
shown! that the 3-phosphate possessed less than one- 
thousandth of the codecarboxylase activity of the un- 
characterized synthetic phosphate. Pyridoxal-3 phos- 
phate has now been synthesized by an alternative 
route® and is found to be devoid of enzymatic activity. 
It thus appears fairly certain that codecarboxylase is 
not pyridoxal-3 phosphate’, in spite of the claims of 
Karrer and associates to the contrary’~*. Since the 
only other hydroxyl group in pyridoxal available for 
phosphorylation is that contained in the hydroxy- 
methyl] at position 5, the assumption appears to have 
been accepted that pyridoxal-5 phosphate (II) is the 
most likely structure for codecarboxylase and cotrans- 
aminase, in spite of the earlier evidence that the 
phenolic hydroxyl group is not free. A phosphorylated 
hemiacetal structure was considered impossible since 
the active material gave an oxime from which code- 
carboxylase activity could be regenerated by treat- 
ment with nitrous acid*:?®, 
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CHO CHO 
(H0),0PO—/ \—CH,OH HO—//\\—CH,0PO(OH), 
) A? 
cH, N Gu,N 


I II 


In the course of studies carried out in Cambridge 
on the activation of ornithine apodecarboxylase in 
washed cell-suspensions of a strain of Lactobacillus, 
the amounts of codecarboxylase synthesized during 
the activation were determined. Determinations were 
carried out on the contents of Warburg manometer 
flasks, making them alkaline, boiling and after 
neutralization determining their codecarboxylase 
activity for a preparation of tyrosine apodecarb- 
oxylase, using a standard curve prepared with a 
sample of calcium pyridoxal phosphate (Merck). It 
vas noted that the extracts prepared from those 
suspensions in which complete activation of apode- 
carboxylase, and consequently appreciable synthesis 
f codecarboxylase, had occurred, were strongly 
yellow. On the other hand, extracts with relatively 
little codecarboxylase activity were less strongly 
coloured. Calcium pyridoxal phosphate (Merck) has 
n intense yellow colour in neutral and alkaline solu- 
on, and in equimolar concentration has a much more 
ntense colour than pyridoxal. 

An explanation for this colour could be found in 
. quinonoid structure (ITT) for codecarboxylase. 


CHOPO(OH), 
| 


o— ‘)—CH,OH 
A? 
cH, 
Ill 


Such a structure would still account for the ketonic 
reactions of codecarboxylase and would offer an ex- 
planation for the observed absence of phenolic pro- 
perties. Pyridoxal itself in strongly alkaline solution 
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may exist partly in a quinonoid form and so appear 
yellow under these conditions. 
J. BADDILEY 
E. M. TuHars 
Lister Institute of Preventive Medicine, 
London, S.W.1. 
A. W. RopWEeLu 
Medical Research Council 
Unit for Chemical Microbiology, 
Department of Biochemistry, 
University, 
Cambridge. 
Nov. 21. 
+ Gunsalus, I. C., Umbreit, W. W., Bellamy, W. D., and Foust, C. E., 
J. Biol. Chem., 161, 743 (1945). 
* Karrer, P., and Viscontini, M., Helv. Chim. Acta, 30, 52 (1947). 
° Heyl, D., Harris, 8. A., and Folkers, K., Abstracts, Amer. Chem. 
Soc., 110th Meeting, Chicago, 34 B (1946). 
* Gunsalus, I. C., and Umbreit, W. W., J. Biol. Chem., 170, 415 (1947). 
5 Baddiley, J. (to be published). 
* Umbreit, W. W., and Gunsalus, I. C., J. Biol. Chem., 179, 279 (1949). 
’ Karrer, P., and Viscontini, M., Helv. Chim. Acta, 30, 524 (1947). 
* Karrer, P., Schweiz. Z. Path. u. Bakt., 10, 351 (1947). 
* Karrer, P., Viscontini, M., and Forster, O., Helv. Chim. Acta, 31, 
1004 (1948). 


1° Gunsalus, I. C., and Umbreit, W. W., Abstracts, Amer. Chem. Soc., 
110th Meeting, Chicago, 34 B (1946). 


Frequentin: an Antibiotic produced by 
some Strains of Penicillium frequentans 
Westling 


A RATHER unusual strain of P. frequentans has 
been found abundantly in acid heath soils; we are 
indebted to Dr. K. B. Raper (United States Depart- 
ment of Agriculture) for identification of this mould. 
It differs from typical strains of the species in that it 
develops extensive white sterile mycelia on Czapek 
agar and causes some ropiness on malt agar. The 
reverse of colonies on Czapek agar is less highly 
coloured than that of strains from which the yellow 
pigment citromycetin has been isolated; we have 
had no indication that the strains discussed here 
produce citromycetin; but they do produce an anti- 
fungal and weakly antibacterial substance which we 
propose to call ‘frequentin’. 

For production of frequentin, the mould is best 
grown on Czapek-Dox medium (5 per cent glucose) 
for about ten days at 25°C. The active substance 
may be extracted from the culture filtrate by most 
organic solvents, including chloroform and carbon 
tetrachloride. On concentrating chloroform extracts, 
colourless crystals of no appreciable antifungal 
activity are first deposited ; these have been identified 
as palitantin’*. Frequentin is more conveniently 
extracted with carbon tetrachloride, which leaves the 
palitantin in the culture filtrate. Such extracts are 
evaporated to dryness and the residues crystallized 
from benzene, giving frequentin yields of about 
120 mgm. /litre. 

After several recrystallizations, frequentin is 
obtained as colourless needles which melt at 128° C. 
to a yellow oil. It contains no nitrogen, sulphur or 
halogen and leaves no ash on combustion. It is 
optically active: for a 0-5 per cent solution in 
chloroform, [a] 3*= + 68°. Microanalyses on material 
recrystallized three times from benzene and three 
times from water gave: C, 66-6, 66-4, 66-3; H 
7-9, 8-2, 8-0; mol. weight (Rast.) 238; CH;—(C) 
(Kuhn-Roth) 5-7; active H = 1-15; OMe, nil. 
Analysis of the first sample after six more recrystal- 
lizations gave: C=66:'7; H=8:2. CyH»O, 
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requires C = 66-6; H = 8-0; mol. weight = 252; 
CH,;—(C) 5-9 for 1; active H = 1-2 for 3. It 
remains to confirm this formula by the preparation 
of a derivative. 

Frequentin is fairly soluble in acetone and dioxane, 
somewhat less soluble in chloroform, ethano! and 
benzene, and only slightly soluble in carbon tetra- 
chloride and water. The compound is markedly sur- 
face active, and aqueous solutions froth readily. The 
compound decolorizes a solution of bromine in 
glacial acetic acid. It is an aldehyde; on adding 
it to a solution of 1:4 dihydroxynaphthalene in 
acetic acid, then adding two drops of concentrated 
hydrochloric acid, and boiling for one minute, a deep 
red-violet colour appears*. It reduces ammoniacal 
silver oxide and gives a positive Schiff’s test. It 
does not liberate carbon dioxide from sodium bicarb- 
onate solution; but it dissolves in sodium carbon- 
te solution. Frequentin gives a magenta colour 
with ferrie chloride. 

These analyses and properties suggest that fre- 
quentin (C,,H.»O0,) and palitantin (C,,H,.0,) may 
be closely related. Work is in progress to investigate 
any such relationship. 

The stability in aqueous solution at 25°C. was 
examined by means of spore germination assays‘. 
\t pH 3-5 and 5 the loss of activity was 5 per cent 
per day ; but at pH 7 the loss increased to 20 per cent. 

Germination of the conidia of Botrytis allii is pre- 
vented by 2-5 ugm./ml. at pH 3-5. It shows the same 
order of activity against Penicillium gladioli, Stachy- 
botrys atra and Mucor mucedo; but 25-50 ugm./ml. 
is needed to inhibit germination of Absidia glauca 


1 spe rgill sn ige r. 


and 
In broth, the minimum concentration required to 
inhibit and kill Staphylococcus aureus was 300 ugm. 
ml., and Bacillus subtilis 200 ugm./ml., but no effect 
was observed on Bacterium coli at 400 ugm./mi. 
Bacterium globiforme was inhibited but not killed by 
200 ugm./ml. 
We are indebted to Messrs. W. Brown and H. R. 
Thomas, of these Laboratories, and Drs. G. Weiler 
and F. B. Strauss, Oxford, for microanalyses. 
P. J. Curtis 
H. G. HEMMING 
W. kk. SMITH 

Butterwick Research Laboratories, 

Imperial Chemical Industries, Ltd., 

Welwyn, Herts. 
Nov. 30. 
Brian, P. W., and Grove, J. F. (unpublished work). 

* Birkinshaw, J. H., and Raistrick, H., Biochem. J., 30, 801 (1936) 

* Raudnitz, H., and Puluj, G., Ber. disch. chem. Ges., 64, 2214 (1931 

‘ Brian, P. W.,and Hemming, H. G., Ann, App. Biol., 32, 214 (1945) 


A Pink Yeast requiring Aneurin 
\N unidentified strain of ‘pink yeast’ (probably a 
species of Rhodotorula) isolated from brewer's finings 
grows well in a defined glucose — salts - ammonia 
medium in the absence of vitamins of the B complex, 
with the exception of aneurin. Up to 24 hr., the 
response to added aneurin is poor, this period 
presumably being that required for the phosphoryl- 
ation of aneurin to its pyrophosphate ; afterwards the 
response is marked, whereas controls containing 
no aneurin grow up poorly, even after 72 hr. of 
incubation. 
For carbon sources, the organism favours glucose, 
fructose or sucrose, but can also utilize mannose, 
maltose, acid casein hydrolysate, fumarate and mal- 
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ate. Galactose and raffinose are poor carbon sources, 
and mannitol, salicin, maleic acid and inositol cannot 
be utilized. Glucose is readily metabolized, but it is 
feebly fermented, if at all. Ammonium salts provile 
a suitable source of nitrogen, but the growth response 
curves to added aneurin are steeper if acid casein 
hydrolysate is also present in the basal medium. 
A pH of 4-5-—5-5 is suitable, but the organism grows 
well at pH 4-0. The relatively aerobic conditions 
obtained by incubation at 30° in shallow layers (8-ml., 
portions of medium in 25-ml. conical flasks) with 
continuous shaking give better response curves than 
do quiescent cultures in tubes. Using these aerobic 
conditions and a medium such as that described by 
Cutts and Rainbow', but supplemented with acid 
casein hydrolysate, with aneurin omitted, and ad- 
justed to pH 4-6, growth is practically complete in 
48 hr. Heavy crops of cells are obtained, and, for 
turbidity measurements with the Spekker absorptio- 
meter, it is necessary to dilute ten times in order to 
obtain suitable readings. Over the range 0-2-5 mugm. 
of aneurin hydrochloride per ml., the response is 
approximately linear; but there is some indication 
that the curve may be slightly sigmoid. The response 
to other vitamins of the B group is slight, but suffi 
cient to warrant their inclusion in the basal medium 
for aneurin assay purposes. The organism responds 
to the ‘pyrimidine’ but not to the ‘thiazole’ moiety 
of the aneurin molecule ; however, the response to 
‘pyrimidine’, on a weight-to-weight basis, is of th: 
order of five times less than the response to aneurin 
hydrochloride. 

Investigations are proceeding with the view of 
determining the suitability, or otherwise, of the 
organism for the microbiological assay of aneurin. 

C. RarnBow 
Department of Industrial Fermentation, 
University, 
Birmingham 15. 
Nov. 17. 


' Cutts, N. 8., and Rainbow, C., J. Gen. Microbiol., 4, 150 (1950). 


Serum Agglutinins in Brucellosis 


TuouGH the direct agglutination test in brucellosis 
is usually positive at a titre of 1/80 or over, ther 
is a small proportion of bacteriologically proved 
cases which fail to show direct agglutination at a 
diagnostic titre with standard Brucella suspensions'»*. 
In addition, as is well known, there is a remarkabl 
frequency of the prozone phenomenon in sera whic! 
give @ positive Brucella agglutination test. 

During the past six months, a number of sera from 
patients suspected of, or suffering from, brucellosis 
have been tested for ‘incomplete’ antibodies with a 
modified Coombs test* and for ‘blocking’ antibodies‘. 
in addition to the routine direct agglutination reaction. 
To date, four cases of clinical brucellosis with a negative 
direct test (negative at 1/20-1/1280) have shown. 
with the Coombs test, positive agglutination to 1/80 
or over (see table); it appears that the blocking 
titre, which has a rather indefinite end-point, is about 
four or five tubes lower than the Coombs titre. The 
blocking test, therefore, does not seem likely to prove 
of diagnostic value. 

In five other cases showing a well-marked prozone 
at low dilutions with the direct test, the zone has 
been cut out in the Coombs test. The extent of a 
well-marked prozone does not appear to exceed the 
range of the blocking titre (see table). 
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Agglutination titre 


Coombs Blocking 


Patient Salient findings Direct 
test test | test 
| Intermittent pyrexia,| 
3 weeks | 1/20 | 1/640 | Neg. 1/20 
$ Intermittent pyrexia, 
2 months | < 1/20 1/320 Neg. 1/20 | 
| Chronic brucellosis, | } 
} _ 1 year 8 months < 1/20 1/2560 | 1/80 
4 Undulant pyrexia, | | 
3 weeks |} <1/20 | 1/1280 1/40 
5 ‘Brucellosis’, 4 | 
months 1/1280* 1/1280 1/80 


| (partial) (complete) | 
‘Brucellosis’ (recov- | 
ered), 8 months 
(treated with | 


aureomycin) 1/640* 1/640 1/40 | 

7 | Pyrexia hepatosplen- | | } 

| omegaly, 3 weeks | 1/5120* 1/5120 | 1/20 | 

8 Undulant pyrexia, | } 

6 weeks 1/2560* 1/2560 | 1/80 | 

9 | ‘Brucellosis’, 5 | | | | 
| months | 1/640* 1/1280 | 1/40 





* Prozone evident 


Che test has proved negative in a number of other 
sera submitted for Wida! and Brucella agglutination 
tests. 

Further work on the application of this test to the 
investigation of suspected brucellosis, supported by 
cultural studies, is being carried out ; but it appears 
that bacterial agglutination may prove a useful tool 
to workers on the valency of antibodies who have 

therto employed Rh hem-agglutination reactions 
extensively. 

Incomplete and blocking antibodies apparently of a 
wallel nature to Sal. typhi and Sh. shiga in sera from 
1rmal and immunized persons have been reported 
y Morgan and Schutze’. 


L. O. JONES 
M. M. Wriison 
Bacteriology Department, 
Public Health Laboratory, 
University of Melbourne. 
Nov. 22. 
pley and Wilson’s “Principles of Bacteriology and Immunity” 
(3rd edit. ; London, 1946). 
* Dalrymple-Champneys, Sir W., Lancet, i, 429 and 477 (1950). 
oombs, R. R. A., Mourant, A. E., and Race, R. R., Brit. J. Exp. 
Path., 26, 255 (1945). 
Wiener, A. 3., Proc. Exp. Biol. and Med., 56, 173 (1944). 
Morgan. W. J. ‘J ind Schutze, H., Brit. J. Erp. Path., 27, 187 (1946). 


Carotenoid Metabolism during Development 
of Lobster Eggs 


[It is well known that the majority of aquatic 
inimals mobilize carotenoids into the ova during the 
pawning season; but probable reasons for this have 
mly recently become apparent. The important work 
£ Steven? has shown that lutein and astaxanthin 
ire transferred quantitatively from the yolk of brown 
trout (Salmo trutta) eggs to the developing embryo, 
where they are incorporated into the chromatophores, 

thus ensuring that the young larve are very soon 
fully equipped from this point of view. None of the 
astaxanthin or lutein is used up during embryonic 
development, which suggests that these pigments 
play little, if any, ‘metabolic’ part in this process. 
The traces of 8-carotene present do disappear during 
development, probably owing to conversion into 
vitamin A. Morton and Rosen? have shown that no 


carotenoid is used up during the embryonic develop- 
ment of salmon. 
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It was considered of interest to see if a marine 
arthropod behaved in this way, or whether it followed 
the pattern observed by Goodwin" using the locusts 
Schistocerca gregaria, and Locusta migratoria nigra 
torioides. In these insects the amount of §-carotem 
(which is present in considerable amounts in the 
newly laid egg) decreases during embryonic develop- 
ment and is, in part, converted into astaxanthin. The 
most convenient marine animal for this type of work 
is the common lobster, the eggs of which contain only 
a single carotenoid, astaxanthin, which is attached 
to a protein to yield a water-soluble green pigment. 
ovoverdin‘. A lobster, the eggs of which were ‘let 
down’ in late September 1949, was kept at the Marine 
Biological Station, Port Erin, Isle of Man, and batches 
of eggs were examined for their astaxanthin content 
at regular intervals from early December 1949 unti! 
hatching began early in June 1950. The method for 
determining astaxanthin has already been described’. 
The results obtained are recorded in the accompany- 
ing table ; it is immediately apparent from this that 
no astaxanthin is utilized during embryonic develop- 
ment of lobster eggs, and that lobsters fall into line 
with trout and salmon and differ from locusts. In 
this respect, the constancy of the values obtained 
throughout the experiment is in itself remarkable ; 
further, the mean astaxanthin content of eggs from 
another lobster was 2-38 ugm./egg. 

ASTAXANTHIN CONTENT OF LOBSTER EGGS TAKEN AT DIFFEREN! 


STAGES OF DEVELOPMENT FROM THE SAME FEMALE. EGGS ‘LET DOWN’ 
LATE SEPTEMBER 1949 



































Astaxanthin content per egg (ugm.) 

Date of examination |—————__—-__—- 
Values for individual 

batches of 25 eggs Mean value 
16.12.49 2-34, 2-43 
| 3. 1.50 2°34, 2°38 
| 2 » 2-44 
| 2°32, 2 2°42 
| 2-27, 2-30, 2°35 
| | 2-46, 2-38, | 2-36 
| 2-27, 2-80, 2-31 
| | 2-26, 2-47 2°37 
} 2°32 2-32 

| hatched but unfed larve 

(2-39) 2-39 








In spite of this demonstration that, in lobsters, caro- 
tenoids appear to have no major function in em- 
bryonic development, it should be emphasized that 
they may be of importance earlier in the life-cycle, for 
Hartmann et al.5 have claimed that astaxanthin is a 
fertilization hormone in trout. Further, the fact that 
in lobsters the pigment is rendered water-soluble by 
attachment to protein justifies the assumption of a 
function of some type. With regard to ovoverdin, 
it was noted during this investigation that it per- 
sisted as such throughout the development period 
until just before hatching, then the protein complex 
was disrupted and the free red astaxanthin liberated. 
The exact time of this change could not be determ- 
ined; but it certainly did not occur more than two 
weeks before hatching. 

I wish to thank Mr. J. R. Bruce and his assistants 
for keeping the lobster at Port Erin and supplying 
regular samples of eggs. 

T. W. GoopwiIn 

Department of Biochemistry, 

University, Liverpool 3. Nov. 30. 

1 J. Exp. Biol., 25, 369 (1948); 26, 295 (1949). 

* Unpublished work. 

> Biochem. J., 45, 472 (1949). 

* Kuhn, R., and Lederer, E., Ber. disch. chem. Ges., 66, 488 (1933). 
5 Z. Naturforsch., 2, 330 (1947). 
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Carbohydrate Composition of Wort and the [| as the product of Sugihara and Wolfrom. With : 
: : : the data available at present, it is impossible to exc 
Biochemistry of Fermentation say whether substance A or B is identical with t10) 
AN investigation has been made on the carbo- this trisaccharide. Further work is in progress to of | 
hydrate composition of worts prepared by the characterize these substances. a 
infusion and decoction methods of mashing. Although In Fig. 2 the qualitative results of a true bottoin - 
the presence of the sugars, maltose, sucrose, glucose (lager) fermentation of a decoction wort are shown. = 
and fructose in wort has long been established, no Thus, it is seen that substances A and B are also ext 
reliable method for the direct demonstration of these present in worts prepared by this mashing process. ad 
and other sugars has been available in the pest. The The general course of a normal top-fermentatio N 24 
discovery of paper partition chromatography of of sugars in wort appears to be as follows : In — ok 
carbohydrates’ and its application? to the quantitative case glucose is completely assimilated within about es 
estimation of carbohydrates produced, for example, thirteen hours, whereas fructose is first excreted and ° 
by the hydrolysis of plant gums and mucilages was then taken up. All sucrose is absorbed within twenty- ( 7 
considered by us to be an ideal tool for the rapid five hours, and the rate of absorption of maltose is = 
identification and quantitative estimation of the slower than that of either the hexoses or sucrose. - 
carbohydrates in wort. The method for the quantita- Substance 4 is fermented at a slow but steady rate by - 
tive determination of the sugars of wort was adapted all yeasts tested by us. Some analytical difficulties were - 
from that of Flood, Hirst end Jones*. This proved encountered with substance B, because the spot on the , K 
to be reliable within limits of + 10 per cent for any chromatogram was generally at the end of a tail of re . 
particular sugar percentage and, with practice, a ducing bodies, and there was, therefore, no sharp differ- ri 
consistent error of not more than + 5 per cent is entiation as with the other sugars. The data, however, 
obtainable. appear to show that substance B is not fermented. ni 
In Fig. 1 the qualitative results of : _ 
a sop ementatlen of a pale ale in- — 0 hr. 10 hr. 24 hr. 48 hr. 72 br. 96 hr. 141 hr a 
fusion wort are shown. In addition Re : n 
to the sugars maltose, sucrose, 9 st 
glucose and fructose, two other un- 7 st 
known reducing sugars were dis- % * tl 
covered to be present. These we ' e on 
have labelled tentatively substances ' 
{ and B. No evidence for the pres- 
ence of pentoses was obtained. On 
hydrolysis with N-sulphuric acid ‘ 
both A and B yield only glucose. 
From the position of substance A 
on the chromatogram it was at first 
adjudged to be a disaccharide ; but 
comparative tests with the known 
reducing disaccharides (including 
womaltose, 6(a-p-glucopyranosyl)- 
D-glucose, cf. Montgomery et al.’, to eee Wises : ‘ 
whom we are indebted for a sample oe be nae 2 aes © A. B A... peeete 2 a. staaes B 
of this sugar) by the technique of Glucose Maltose Maltose _ ns aus “a ‘ 
mixed chromatography showed its yoy ———, ——, ti 
non-identity with any of these. It Fig. 1. Fermentation of pale ale wort with pale ale top-yeast 
would appear probable, therefore, aerneen 
. ‘ . ynthetic ss . 
that substance A is, in fact, a re- mixture O hr. 24 hr. 48 hr. 72 hr. 120 hr. 192 hr. 
ducing trisaccharide possibly de- 
rived from isomaltose, and that c 
substance B is of a similar nature. It E ; 
is perhaps significant in this con- a = 
nexion that Wolfrom et al.‘ were ’ 
able to isolate from the hydrolytic - ; 
products of waxy maize starch 
with malt amylase the crystalline 2 
hendeca-acetate of a trisaccharide 
which Sugihara and Wolfrom‘ have 
characterized as 4(-4’«-p-glucopy- 
ranosyl)x - D - glucopyranosyl) - D - 
glucopyranose. This trisaccharide 
in aqueous solution gives [«]p**° + 
160°. It is not hydrolysed by 
emulsin, but with maltase gives 
a mixture of glucose and maltose. 
Prior to this investigation, Blom { 
and Schwarz* had produced some _, jotose Substance B Substance B Substance B Substance B Substance B Substance} 
evidence for the existence of such Maltose Substance A Substance A Substance A Substance A Substance A Substance -1 
a straight-chain trisaccharide in —— — —— enenes 
wort. By indirect determination Xylose Fructose Fructos¢ 
their sugar gave a similar value of Fig. 2. Bottom fermentation with lager yeast 
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From the fact that there appeared to be actual 
excretion of fructose in the early stages of fermenta- 
tion, it became of interest to study the behaviour 
of brewery yeasts on synthetic media. When grown 
on a synthetic medium containing sucrose as the only 
sugar, it was found that excretion of fructose began 
within one hour from the time of inoculation, and 
excretion was continued for some hours. Glucose was 
also excreted ; but its subsequent absorption by yeast 
was more rapid than that of fructose. At the same time 
an oligosaccharide was excreted and was not com- 
pletely fermented until about twenty-five hours had 
elapsed. The same sugar was also formed by the action 
of invertase on sucrose at 55°C. It is non-reducing 
and has the properties of a ketose, since it gives a red 
coloration with naphthoresorcinol-trichloracetic acid 
reagent. It is presumably identical with the tri- 
saccharide described by de Whalley et al.? formed by 
the synthetic action of invertase on sucrose and is 
apparently composed of two molecules of fructose 
and one of glucose. There is no evidence that this 
trisaccharide is formed in detectable quantities in a 
normal fermentation of wort. 

\ote added in proof, March 12. Since the above 
was written, we have been able to characterize sub- 
stance A as maltotriose, [«]p*® + 167°. We are 
indebted to Prof. S. Peat for a sample of this sub- 
stance to carry out our comparative tests. Sub- 
stance A, or maltotriose, is therefore identical with 
the trisaccharide isolated by Wolfrom e¢ al.‘ and 
confirms the work of Blom and Schwartz‘ as to the 
presence of a straight-chain trisaccharide in wort. 

E. C. BARTON-WRIGHT 
G. Harris 
Whitbread and Co., Ltd., 
Chiswell Street, 
London, E.C.1. 
Feb. 22. 
‘artridge, S. M., Biochem. 
lood, A. E., Hirst, E. L., and Jones, J. K. 
(1947); J. Chem. Soc.,'1679 (1948). 
Montgomery, E. M., Weakley, F. B., and Hilbert, G. 

Chem. ae 71, 1682 (1949). 

‘ Wolfrom, M. L., Georges, L. W., Thompson, 
Amer. Chem. Soe., 71, 2873 (194 9). 
Sugihara. J.M., and W olfrom, M. L., J. Amer. Chem. 
Blom, J., and Schwarz, B., J. Inst. Brewing, 58, 302 (1947). 


De W halley, a. .S. 8., Albon, N., and Gross, D., Chem. and Indust., 
No. 7, 6 951). 


J., 42, 238 (1943). 
., Nature, 160, 86 


E., J. Amer. 
A., and Miller, I. L., 


Soc., 71, 3357 


Route of Absorption of Colostrum Globulin 
in the Newborn Animal 


THE feeding of colostrum to the newborn of many 
species is followed by the appearance of certain of 
he colostrum proteins in the blood serum!-*. This 
capacity to absorb large amounts of unchanged 
rotein disappears within 24-48 hr. of birth*. In 
‘uminants, the proteins, which are associated with 
the antibodies of the colostrum, have been identified 
xy salt fractionation as euglobulin and pseudo- 
zlobulin I‘. Their behaviour on electrophoresis is 
similar to that of the y-globulin of adult serum‘. 

The ease with which proteins in extracellular fluids 
enter lymphatic capillaries* suggested that, after 
absorption, the globulins might be carried by the 
lymph to the systemic circulation. This possibility 
has been examined. 

Cannule were introduced into the duodenum, 
cecum and thoracic duct of newborn male Jersey 
calves which had not received colostrum and which 
were maintained under ‘Nembutal’ anesthesia. After 
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an interval of at least 30 min., 500 ml. of fat-free 
colostrum whey at 37° C., its globulin labelled with 
Brucella abortus agglutinin, was introduced into the 
small intestine; the flow was regulated at 50 ml. 
per 15 min. with a Murphy-type drip apparatus. 
Timed samples of lymph were collected continuously 
and blood samples were taken, hourly, from a jugular 
vein. The lymph collected was replaced by the slow 
intravenous infusion of equivalent volumes of 0-9 per 
cent sodium chloride, Krebs bicarbonate Ringer. 
diluted serum or lymph collected from unsuckled 
calves. The thoracic duct was not cannulated in 
control experiments, in which blood samples were 
taken every 30 min. The globulins of the colostrum 
were detected by agglutination tests and by nitrogen 
estimation after fractionation with sodium sulphite’. 

In the initial experiments, agglutinins were de- 
tected in the lymph but not in the blood serum of 
sixteen animals to which whey was administered 
6-27 hr. after birth. The rise in concentration of 
agglutinins in the thoracic duct lymph was parallel 
to that of pseudoglobulin I and euglobulin. In Fig. 1 
the agglutination titres of the lymph of two animals 
are compared with those of the blood serurn of two 
others in which the thoracic duct was not cannulated. 
No trace of the colostrum proteins was found in either 
lymph or blood after the introduction of 500 ml. of 
whey into the abomasum and the large intestine, when 
ligatures at the pylorus and the ileo-cecal junction 
prevented entry into the small intestine. 

The increase in the agglutination titres was either 
greatly reduced or absent in three animals in which 
the whey was not administered until 63, 64 or 45 hr. 
after birth. The low titres from two animals 63 and 
65 hr. of age are shown in Fig. 1. The proteins of 
the whey could not be traced in the lymph or serum 
of the third calf. 

There was an interval of 60-120 min. between the 
introduction of whey into the duodenum and the 
appearance of the colostrum proteins in the lymph 
of the young animal. This delay was increased in 
the older animals (Fig. 1). In neither case was it 
reduced significantly by administering a more con- 
centrated whey. 


Agglutination titre 











Time (minutes) 


Whey with a Brucella abortus titre of } 
duced in the period 0-150 min. 

Age 

27 hr. 


Fig. 1. ; 2,560 was intro- 
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Lymph flow (mi./min.) 
Protein (gm. per cent) 














Time (minutes) 


Fig. 2. , Flow of intestinal lymph ; O—O, total protein ; 

x—-x, albumin plus pseudoglobulin Il; @—@, albumin. 

Stippled portion represents pseudoglobulin I plus euglobulin. 
Whey introduced in period 0-150 min. 





Whey from bovine colostrum was also introduced 
into the duodenum of four newborn unsuckled kids 
8-21 hr. after birth. In this species, too, the colostrum 
globulins could only be detected in the lymph from 
the thoracic duct. 

In later experiments on calves, the intestinal 
lymphatic trunk was cannulated in addition to the 
thoracic duct. The appearance of pseudoglobulin I 
and euglobulin was then confined to the intestinal 
lymph. The greatest amount of colostrum globulins 
recovered from the intestinal lymph in any 10-min. 
period was 1-22 gm. (Fig. 2). 

The flow of lymph from the thoracic duct varied 
in different calves from 1 ml. to 4 ml. per min. at the 
start of the experiment. After cannulation of the 
intestinal lymphatic trunk, it was apparent that the 
flow from this vessel had accounted for approximately 
50 per cent of that from the thoracic duct. An in- 
creased production of intestinal lymph with a lower 
albumin and pseudoglobulin II concentration occurred 
at about the same time as the appearance of the 
colostrum globulins in the lymph (Fig. 2). 

In the experiments described so far, the smallest 
concentration of pseudoglobulin I and euglobulin 
which could be detected by the agglutination test 
against Brucella abortus was approximately 100 mgm. 
per cent. The sensitivity of the test was considerably 
increased by using a whey with a titre of 1 : 20,480 
against the flagellar antigen of Salmonella dublin. 
With this whey, agglutinins were detected in the 
blood serum 120-140 min. after they first appeared in 
the lymph and rose to only 1 : 10 or 1 : 20 after 10 hr. 
In one case, for example, this represented a con- 
centration of about 15 mgm. per cent, or a total of 
approximately 150 mgm., of pseudoglobulin I and 
euglobulin, in the blood. In this experiment 
16-8 gm. of these proteins were recovered from the 
lymph. 

The results show that after absorption from the 
small intestine of young calves, unchanged globulins 
of the colostrum do not enter the portal circulation 
in any appreciable amounts but are carried in the 
lymph to the peripheral blood. 

We wish to thank Mr. H. I. Field for supplying 
materials used in the agglutination tests, and Prof. 
W. C. Miller and Dr. H. Williams Smith, of the Animal 
Health Trust, for the colostrum. One of us (H. E. R.) 





April s 1951 VOL. 167 


holds a B.O.C.M. Fellowship of the Animal Healt}, 
Trust, and another (D. A. T.) acknowledges a researc}; 
training grant from the Animal Health Trust. 
R. 8S. CoMLINE 
H. E. Rosperts 
D. A. TrrcHEN 
Physiological Laboratory, 
Cambridge. 
Nov. 24. 
' Howe, P. E., J. Biol. Chem., 49, 115 (1921). 
* McGirr, J. L., Vet. J., 108, 345 (1947). 
*McCance, R. A., Hutchinson, A. O., 
P. E. H., Biochem. J., 45, 493 (1949). 
* Howe, P. E., J. Biol. Chem., 52, 51 (1922). 
5 Jameson, E., 
Exp. Biol. and Med., 51, 163 (1942). 
* Drinker, C. K., and Yoffey, J. M., ““Lymphatics, Lymph and Lymp! 
oid Tissue’ (Harvard Univ. Press, 1941). 
7 Campbell, W. R., and Hanna, M. I., J. Biol. Chem., 119, 9 (1937), 





Mechanism of the Regulation of Food 
Intake 


THE regulation of energy intake both in the growing 
and in the adult animal is one of the most important 
physiological regulations. The essential characteristics 
of this regulation in the adult, its precision, sensitivity 
and accuracy, the individual and strain differences 
the differences due to environmental factors (essen 
tially temperature) as well as the alterations in meta 
bolism and body composition correlated with these 
changes in food intake, have been studied by A. 
Mayer and his collaborators'. The importance of the 
integrity of the hypothalamic region of the brain as 
well as the hyperphagia and resulting obesity due 
to the hypothalamic lesion have been studied by 
J. Brobeck and reviewed by him. 

In recent months, evidence has been obtained in 
this laboratory on the changes in blood composition to 
which chemoreceptors situated in the hypothalamus 
might be sensitive. Various experimental animals 
—albino rats, dogs, normal and congenitally obese 
mice—both growing and adult, normal and diabetic, 
and at different levels of activity, have been studied. 
A variety of diets, infusion of various sugars, fat 
emulsions, etc., injections of drugs, such as insulin, 
different types of activity cages and other exercising 
devices were used. Some of the results are being 
extended to parenteral-feeding studies in man. While 
the results thus accumulated will be published later 
in several papers, it seems useful to indicate now the 
most important general conclusions, which are as 
follow. 

The chemoreceptors are sensitive to variations of 
the blood glucose-level. It is not excluded that in 
some cases other substances (for example, glutamic 
acid) rapidly degraded to Krebs cycle metabolites 
may intervene; but such substances as sucrose or 
fat have no direct effect. 

Variations of blood-glucose level seem more im- 
portant than absolute levels. In fact, adaptation to 
a changed glucose-level takes place within a few days 
in the rat. Thus, repeated injections of glucose or of 
very small doses of insulin stop influencing (respect- 
ively decreasing and increasing) food intake, which 
goes back to the normal pre-treatment daily average, 
even though levels of blood glucose are still affected 
to the same extent as previously. If the treatment 
is then suddenly discontinued, food intakes change 
to higher and lower values respectively than normal. 
After a few days, adaptation again takes place, and 
both groups revert to the normal food intakes. 


Dean, R. F. A., and Jones, 


Alvarez-Tostado, C., and Sorter, H. H., Proe. Soc. 
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Energy intake is so regulated that its basal level 
corresponds to a definite, small, but not negligible, 
activity. If, everything else being constant, activity 
rises above this basal value, food intake will increase. 
If activity drops below the basal, food intake will 
not decrease and the animal will accumulate fat. This 
basal activity is limited both in duration and intensity. 
If either of these increases to the point where blood 
glucose is affected, food intake increases. Age is a 
factor in determining this basal activity-level. 

Conditions may thus be created where the chosen 
daily food intake no longer corresponds to the actual 
calorie requirements. For example, desire for food 
may be abolished by judicious parenteral feeding of 
glucose. Conversely, obesity may occur either because 
enforeed immobility maintains activity below the 
basal level without any corresponding decrease in 
food intake*, or because of lesions of the chemo- 
receptors, or because of aberrations in carbohydrate 
metabolism. The last type is illustrated by the case 
of congenitally obese mice of a certain strain, which 
are found to exhibit disproportionate responses of 
blood-sugar level to short-term deprivation of food. 
This reaction is associated with a form of diabetes 
resistant to insulin. 

[his work was supported in part by grants from 
the American Meat Institute, Chicago, Ill.; Swift 
and Co., Chicago, Ill.; Research Corporation, New 
York, N.Y.; and the United States Public Health 
Service, Washington, D.C. 

JEAN MAYER 
J. J. VITALE 
MarRGARET W. BATES 
Department of Nutrition, 
Harvard University School of Public Health, 
Boston 15, Mass. 
Oct. 30. 


(asnier, A., and Mayer, A., Ann. Physiol, et Physicochim. Biol., 15 
146, 157, 186, 195 and 210 (1939). Chevillard, L., and Mayer, A.. 
ibid., 15, 271'(1939). Chevillard, L., Gasnier, A., and Mayer, A.. 
ibid., 15, 282, 294 and 305 (1939). 

* Brobeck, J. R., Physiol. Rev., 26, 541 (1946). 
"Ingle, D. J., Proce. Soc. Exp. Biol. and Med., 72, 604 (1949). 


A Simple Method of Disintegrating Cells 


To provide massive quantities of suitable food for 
adult blowflies, liver was frozen and then ground on 
an ordinary machine-shop grinding wheel. Micro- 
scopic examination of the product showed that 
cellular disintegration was far greater than that 
obtained by any other method known to me. The 
method has such advantages over those commonly 
used that it seems desirable to bring it to the notice 
of others. 

The specimen is prepared by first freezing to well 
below 0° C., and then dipping into ice-cold water in 
order to glaze the surface. Without the support of 
this outer film of ice, the edge of the tissue tends to 
form a ribbon of unground material. Alternatively, 
if the tissue is irregular in shape, or consists of frag- 
ments, it is frozen in an ice-block. The specimen is 
then pressed firmly against a grinding wheel. When 
the grinding is completed the wheel can be cleaned 
by pressing a block of ice against it for a short time. 

Most experience has so far been obtained with a 
fine-grade silicon carbide wheel, 7 in. in diameter, 
2} in. on the grinding edge and driven by a 4-h.p. 
motor. The speed when grinding is 2,500 r.p.m., the 
linear speed of the grinding surface being approxim- 
ately 75 ft./sec. To collect the ground material a 
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readily removable cover (see Fig. 1), provided with a 
rest for the frozen specimen, a hopper to carry the 
ground material to the collecting vessel, and a U- 
shaped clamp which hooks into an aluminium back- 
plate, was made from an aluminium saucepan. With 
this apparatus liver was disintegrated at the rate 
of about 6 Ib. an hour. 

Sheep’s liver and bullock’s brain ground in this 
way showed no signs of complete cells; and most 
nuclei must also have been disintegrated, for in 
homogenized brain material, prepared by forcing 
through a small orifice, nuclei were about ten times 
as numerous as in the ground material. The cells of 
the heavy membranes attached to the brain were 
also completely disintegrated. 

It is suspected that the heat generated by friction 
melts the frozen tissue immediately ahead of the 
grinding surface, and that the thin film of thawed 
material is then removed by the grinding wheel. 
As the rate of thawing is clearly a function of the 
friction produced, there is an automatic adjustment 
of this to the speed of the wheel and to the pressure 
exerted on the specimen. The exceptional efficiency 
of the method is presumably due to this regular and 
fine feed. The temperature of the ground material 
thrown off is scarcely, if at all, above 0 C. As the 
ground material is immediately thrown clear, almost 
all the energy is expended in grinding new material. 
This contrasts markedly with other methods of tissue 
disintegration commonly used. 

To explore the limitations of this method, whole 
rats and whole heavily sclerotized specimens of 
Locusta migra oria were ground. The larger particles 
of bone, dentine and chitin were just visible to the 
naked eye, but often long pieces of hair remained 
unaffected. Each of these materials, however, was, 
for the most part, reduced to a very fine state of 
division. All cells were completely disintegrated. 
At the other extreme, an attempt was made to 
disintegrate compressed baker’s yeast. When frozen 
in water, only some 10 per cent of the cells were dis- 
rupted, but when the yeast was first set in a thin 
agar jelly, more than 50 per cent were disrupted. 

For smaller-scale work, the apparatus shown in 
Fig. 2 was devised. This consists of a dental silicon 
carbide wheel mounted on an electrically driven stir- 
ring rod, this being steadied by a bearing additional 
to those on the motor. The wheel rotates inside a 
beaker in the position shown. The specimen is pressed 
against the upper surface of the wheel, and the ground 
tissue is thrown to the sides of the beaker and falls to 
the bottom. Disintegration was not as complete as 
with the larger apparatus; but unbroken cells were 
seldom seen. A more powerful and higher-speed motor 
would doubtless overcome this disadvantage. The 
apparatus can readily be cleaned and sterilized, and 
could be operated under sterile conditions or in an 
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inert atmosphere by providing a cover furnished, say, 
with a rubber glove finger into which a handle attached 
to the specimen projects. 

A simple device for handling small quantities of 
tissue is shown in Fig. 3. The ‘Perspex’ tube (p), pro- 
vided with stoppers, is partly filled with the tissue () 
mixed with water or dilute agar solution. After freez- 
ing, the remaining portion of the ‘Perspex’ tube 
is filled with water and again frozen. The tube is then 
warmed slightly until the frozen specimen and part 
of the attached ice-rod (t) can be pushed out, as 
shown in Fig. 3, when it is again reduced to a 
low temperature and, then glazed (g) by dipping 
in ice-cold water. The projecting ‘Perspex’ tube 
provides a convenient handle for the specimen, which 
can be ground down until some of the ice (7) has also 
been ground, so cleaning all tissue from the rotating 
wheel. 

The ability to reduce large quantities of material 
to a high state of division in a short time and at a 
low temperature should make this method particularly 
useful in the biochemical study of labile substances, 
and for the production of homogenized biological 
preparations, such as thyroid gland or rabid dog 
brain, for medical use. 

A. J. NICHOLSON 
Division of Entomology, 

Commonwealth Scientific and 

Industrial Research Organization, 
Canberra. Nov. 15. 


Cultivation of Vibrio fetus 


Vibrio fetus is non-pathogenic for small laboratory 
animals. As it can cause abortion in sheep and 
cattle, and is then found in the embryo, cultivation 
in incubated chicken eggs was attempted. The organ- 
ism grows easily in the allantoic fluid of seven-to- 
nine-day eggs. Three days after inoculation, there 
is a rich growth of Vibrio fetus in the allantoic fluid. 
The organism can also develop in dead embryos ; but 
the allantoic fluid is then often so cloudy that it is 
difficult to detect the organism microscopically. We 
used two different strains, which had been cultivated 
on blood agar. We have not as yet had the oppor- 
tunity of inoculating eggs with material from a sheep- 
or cow-embryo. 

Jac. JANSEN 
H. Kunst 
Institute for Infectious Diseases, 
University of Utrecht. Nov. 22. 


Contractile Systems of Unstriated Muscle 


UNSTRIATED muscle has two cycles for contraction : 
in one cycle the energy for contraction is derived 
from chemical stores ; in the other cycie, the energy 
for contraction is derived from that stored in the 
structure’*. These two cycles operate upon two 
different contractile mechanisms respectively’. 

If dog’s stomach muscle is stimulated with pot- 
assium salts at 37—-38° C., the relaxation of the con- 
traction produced may be very slow; a tension of 
30 gm. may take 2-3 hr. to subside. The initial 
tension and the subsequent slow relaxation are 
produced by different contractile mechanisms, the 
former being produced by the first and the latter 
by the second system‘. This is shown by the following 
experiments : (1) the former is susceptible to asphyxia 
or cyanide, while the latter is resistant. (2) At 20° C., 
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the second mechanism is inactivated* and the slow 
relaxation does not occur, though the initial tension 
is increased. (3) If the asphyxial contraction is pro. 
duced in dog’s stomach muscle and its tension 
destroyed by quick stretching, the slow relaxation 
is not produced although the initial tension is in. 
creased*. This shows conclusively that the slow re. 
laxation is due to the second mechanism. (4) If a 
piece from the pyloric end of dog’s stomach, which 
exhibits alactic tone’, is put under tension of about 
50 gm. and this tension is mechanically destroyed, 
the process being repeated twice, then the initial 
tension is increased but the slow relaxation does not 
occur®, 
One kind of normal tonus of unstriated muscle is 
identical with the asphyxial contraction ; that is, the 
energy for contraction is derived from the energy 
previously stored in the structure. If the asphyxial 
contraction is produced in dog’s stomach muscle and 
its tension destroyed, then the asphyxial contraction 
does not occur again, though the other contractions 
which are susceptible to asphyxia can be produced 
by an electric current, potassium salts and acety!|- 
choline*. If a piece of the pyloric end of dog’s 
stomach is put under tension, which is then de- 
stroyed mechanically, the asphyxial contraction does 
not occur, showing the identity of the normal tone 
of the muscle and the asphyxial contraction®. ly 
such procedure, the contraction produced by altern- 
ating current in dog’s and frog’s stomach muscle 
is not affected ; but if a jerk is given to the muscle 
when such a contraction is occurring, then the twitch 
contraction is damaged, but not tone®*. The two 
contractile mechanisms can thus be damaged 
differentially. 
Slow relaxation of unstriated muscle can also be 
produced by the first system, as shown by its sus- 
ceptibility to asphyxia or cyanide. It is due t» 
sensitization to ions in the saline’. It is akin to the 
veratrine contracture of striated muscle. 
Sunita InDERJIT SINGH 
INDERJIT SINGH 
Physiological Laboratory, 
S.N. Medical College, 
Agra. 
Nov. 21. 

‘ Singh, S. L., and Singh, 1., Proc. Ind. Acad, Sci., 30, 343 (1949) 

* Singh, S. I., and Singh, I., Nature, 166, 647 (1950). 

* Singh, S.J., and Singh, I., Proc. Ind. Acad. Sci., 30, 263 (1949). 

* Singh, I., Proc. Ind. Acad. Sci., 29, 190 (1949). 

* Singh, S. I., and Singh, I., Proc. Ind. Acad. Sci., 31, 351 (1950) 

* Singh, S. I., and Singh, [., Proc. Ind. Acad, Sci. (in the press). 

’ Singh, I., J. Physiol., 94, 1 (1938). 





Hormone Production within the Nervous 
System of a Crustacean 


For come years workers in crustacean endocrinolog) 
have suspected that the sinus gland is not the sole 
source of hormones in crustaceans. The nervous 
systems of Crago and other crustaceans have yielde:| 
extracts which, when injected, have concentrated or 
dispersed pigments within chromatophores'*. Som. 
pigment movements have been shown to continue 
after removal of the sinus gland**. The median 
faces of the tritocerebral connectives and the post 
cesophageal commissure have been indicated as 
possible areas of hormone production, though without 
histological investigation®*. Recently, I had an 
opportunity of searching these areas for evidences of 
secretion in the prawn Penaeus braziliensis. 
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In P. braziliensis two fine nerves leave the hinder 
margin of the post-csophageal commissure and 
supply paired muscles nearby. At the point 
where they reach these muscles there is, slightly 
ventral to each muscle, what can best be described 
as a flat plate, about 150 in diameter and 5p in 
thickness, adjoining a blood sinus. Serial sections 
have shown that these plates and the nerves from 
the commissure are densely filled with fuchsinophil 
droplets. A few similar droplets have been found 
also between the sheath and the fibres of the com- 
missure, especially near the points of emergence of 
the post-commissure nerves. 

Injection experiments have shown that those areas 
which are richest in fuchsinophil droplets yield the 
most active extracts when assayed by their effects 
on the movement of pigments within chromato- 
phores. The most potent extracts, which were derived 
from the post-commissure nerves and the sinus plates, 
markedly concentrated red and white pigments in 
thy chromatophores of animals in which these pig- 
ments had previously been dispersed maximally as a 
consequence of removal of the eye-stalk some days 
previously. The median faces of the tritocerebral 
connectives and the post-cssophageal commissure 
yielded extracts less active though otherwise similar 
in their effects to those obtained from the post- 
commissure nerves. In contrast, extracts of the eye- 
stalk (containing the sinus gland) had a barely detect- 
able effect on the white pigment, although they pro- 
moted intense and prolonged concentration of the red 
pizment. Extracts of motor nerves leading to the 
mandibular muscles were without effect on dispersed 
white pigments. It would seem probable, therefore. 
that the hormone which concentrates white pigments 
in P. braziliensis is present in greatest abundance 
along the course of the nerves leading from the post- 

ophageal commissure and in the sinus plates, and 
that it is produced nearby. Possible . secretory 
elements have been detected within the hinder 
margin of the commissure. Here, at the points of 
emergence of the post-commissure nerves, are cell- 
bodies with strongly fuchsinophil cytoplasm and 

th nuclei considerably larger than those elsewhere 
in) the commissure. 

The correlation between histological structure and 
physiological activity in the tritocerebral commissure 

din the nerves leading from it is striking and points 
t) an active neurosecretion in this region. If this is 
so, it provides an interesting resemblance to the 
neurosecretory cells in the insect brain and the re- 
ported passage of colloid material along the course 

the nerves leading to the corpora cardiaca, 
parallel which is all the more striking since extracts 
the corpora cardiaca of insects have been shown 
to concentrate pigments in crustacean chromato- 
phores’. 

The experimental work was carried out at the 
lermuda Biological Station for Research. I am 
greatly indebted to the Browne Fund of the Royal 
Society for the financial aid which made this research 
possible. 

Francis G. W. KNOWLES 

Marlborough College, 

Wilts. Nov. 21. 

Knowles, F. G. W., Pub. Staz. Zool. Nap., 17, 174 (1939). 

Brown, jun., F. A., and Saigh, L. M., Biol. Bull., 91, 170 (1946). 

Knowles, F. G. W., Nature, 164, 36 (1949). 

Knowles, F. G. W., Biol. Buil., 98, 66 (1950). 

Brown, jun., F. A., Physiol. Zool., 19, 215 (1946). 

Brown, jun., F. A., and Meglitsch, A., Biol. Bull., 79, 409 (1940). 

Thomsen, M., Kgl. Danske. Vid. Sells. Biol. Med., 29, 1 (1943). 
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Fading of Detonation in Cones of 
Explosive 

paper! from Princeton University, 

C. Tranter 

method 


IN a recent 
H. Eyring and others have ascribed to T. 
and A. R. Ubbelohde the use of the ‘cone’ 
for obtaining a measure of the fading properties of 
an explosive. We believe that this method was first 
described by us in an unpublished report of work 
carried out under the direction of the late W. Payman 
for the Ministry of Supply (November 1944); a 
diagram used by Eyring is in fact, derived from data 
in that report. 

The boundary diameter of an explosive is the 
smallest diameter of charge in which a stable detona- 
tion wave can be established. It is characteristic of 
the explosive and its physical condition, and is a 
criterion of ‘fading’, that is, the tendency of the 
detonation to die out. A boundary diameter may be 
determined by experiments with cylindrical charges 
of various diameters ; this is a tedious process and 
it occurred to us that a cone of explosive (initiated 
at its base) is a suitable form for obtaining a positive 
relative result in a single trial, provided that the 
diameter at the point of fading can be determined. 
This can be done conveniently by a photographie 
method. The accompanying photograph is a rotating- 
mirror camera record of a test with an unconfined 
charge of T.N.T. pre-cast in a truncated conical 
mould having a diameter to length ratio of 1 : 12. 
The point of extinction, indicated by a white arrow, 
is taken as the point of disappearance of flame on 
the conical surface ; a faint trace beyond this point 
shows that the wave travels a little farther in the 
interior of the cone. The diameter at the point of 
extinction is calculated from the distance of that 
point from the end of the charge, which is located 
precisely by the edge of the white vertical band. 

Conical moulds for casting the explosive can be 
machined in gun-metal down to an end-diameter of 
+ in., or if required to } in. by die-casting around a 


1 
steel master cone ; with the very narrow cones the 
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mould is preferably filled with the molten explosive 
by suction rather than by pouring, in order to avoid 
the trapping of air-bubbles, which are likely to cause 
& premature extinction of detonation. 

In tests with a variety of cones, we found the 
fading diameter to be dependent on the cone 
angle; it was greater the smaller the angle, and 
always less than the fading (or boundary) diameter 
in cylinders, a form which can be regarded as a cone 
of zero diameter to 'ength ratio. For example, with 
a creamed T.N.T. the fading diameters in the series 
of 1:12, 1:3 and 1:5 cones are respectively 0-34, 
0-30 and less than 0-25 in., whereas the boundary 
diameter of the same explosive* is approximately 
0-65 in. This 1s a result to be expected, since in a 
cone of large angle the detonation wave does not 
quickly lose the stability gained in travelling through 
a region of large diameter. 

We applied the cone method in a study of the 
effect of crystal size on the sensitivity to detonation 
of east T.N.T. and found that the fading diameter in 
a given cone is less the finer the texture, and that it is 
less when small amounts of tetryl are added to the 
‘Salbeds 

Approval for the publication of this note has been 
given by the Chief Scientist of the Ministry of Supply. 

D. W. WoopHEap 
R. WILson 
Safety in Mines Research Establishment, 
Harpur Hill, Buxton. 
Nov. 20. 
* Eyring, Powell, Duffey and Parlin, Chem. Rev., 45, 69 (1949). 
* Cybulski, Payman and Woodhead, Proc. Roy. Soc., A, 197, 51 (1949) 


Positive-lon Formation in Air prior to 
High-frequency Breakdown 
Ir has been found that when an air-stream flows 
transversely across the gap between two planar 
electrodes, a large positive-ion current can be col- 


lected prior to breakdown by a probe in the path of 


the emerging air, if the frequency of the applied 
voltage is sufficiently high. 

The electrodes were of tungsten, 5 mm. in diameter, 
and slightly domed. The gap-widths were less than 
1 mm. and the frequencies in the 2-20 Mce./s. region. 
The air was directed into the gap through a fish-tailed 
nozzle. The emerging air passed through an earthed 
cylinder with a concentric wire connected through a 
high resistance to a battery 4 volts negative with 
respect to earth. An electrometer valve was used to 
measure the voltage change produced across the 
resistance by the ion current. In order to provide a 
plentiful supply of free electrons in the gap before 
breakdown, a capsule of mesothorium, about 2 mC. 
in strength, was placed in the air-stream just prior 
to the nozzle. 

Fig. 1 shows the variation of positive-ion current 
with gap-voltage for a 0-25-mm. gap, with frequency 
of the applied voltage as parameter. The standing 
ion current, with no applied voltage, was due to the 
irradiation of the air-stream. For all frequencies the 
ion current initially decreased with applied voltage. 
At 50 ¢./s., the standing ion current rapidly fell to 
zero as the voltage was increased, and remained at 
zero until breakdown occurred. Since the amplitude 
of positive-ion oscillation in the gap is proportional 


to //f, where E is the peak value of the applied 


electric field, and f the frequency, reducing f or in- 
creasing the applied voltage will increase //f and 
hence the number of ions lost to the electrodes. 
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Fig. 1. Air flow of 15-5 1L./mi 


From 2-5 to 7-5 Me./s. the high-frequency break- 
down voltage Vs; equals the 50 c./s. value. Th 
critical frequency f,, above which Vs; commences to 
fall below the value for 50 c./s., is 7-5 Me./s. It will 
be seen that the neighbourhood of f, is associated 
with a rapid increase in magnitude of the ion-current 
curves, and a rapid rise of ion current just prior to 


breakdown. The N,.* ion will have a mobility of 


about 3 em./sec. per volt/ém. at a pressure of 760 mm. 
mercury’, and this gives 2-5 Me./s. as the frequency 
at which the amplitude of positive-ion oscillation 
becomes equal to the gap-width. Fig. 1, therefore. 
suggests that /, is determined by the amplitude of 
oscillation for which sufficient positive ions can 
main in the gap to produce an appreciable space 
charge field? 
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Fig. 2. (a) Air; (b) air and carbon tetrachloride. Dashed lines 
indicate 50-c./s. breakdown voltages. Air flow of 15°5 1./min. 
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No significant change in the air pressure due to’ 
its flow across the gap could be detected, since at 
50 c./s. and at high-frequency the breakdown-voltage 
proved to be the same as when the air was at rest. 
' The p.c. breakdown-strength of air is considerably 
increased by the addition of a small percentage of 
carbon tetrachloride vapour*. Some experiments 
were therefore made in which the air, before entering 
the nozzle, passed over liquid carbon tetrachloride. 
The amount of the vapour in the air-stream was 
about 1 per cent. Fig. 2 shows the pre-breakdown 
positive-ion currents obtained for a gap of 0-6 mm. 
at f = 3-5 Me./s. Both the high-frequency and 
50 c./s. breakdown-strengths increased when carbon 
tetrachloride was added to the air-stream, but the 
high-frequency breakdown-voltage was now consider- 
ably closer to the value for 50 c./s. A large decrease 
in pre-breakdown ion current also occurred. Similar 
results were obtained at other frequencies. 

lt is known‘ that a dissociation process which pro- 
duces no new electrons is likely to occur in carbon 
tetrachloride, and the threshold potential for this 
process is lower than the ionization potential of 
nitrogen. This would explain the large reduction in 
positive-ion production. 

(he results for the carbon tetrachloride and air 
mixture, in conjunction with the results for air alone 
(Fig. 1), appear to show that the number of positive 
ions which oscillate in the gap just prior to break- 
down is an important factor in the decrease of the 
high-frequency breakdown-voltage below the value 
for 50 c./s. 

| wish to express my thanks to Prof. H. M. Barlow, 
University College, London, for his guidance during 
this investigation ; also the Department of Scientific 
and Industrial Research for a maintenance grant. 

R. FATEHCHAND 
Electrical Research Laboratory, 
University College, 
London, W.C.1. 
Nov. 23. 

rshey, A. V., Phys. Rev., 58, 908 (1939). 

vb, L. B., “‘Fundamental Processes of Electrical Discharge in 
551 (New York: Wiley, 1947). 
iarlton, E. E., and Cooper, F. 8., Gen. Elec. Rev., 40, 438 (1937). 


arren, J. W., Hopwood, W., and Craggs, J. D., Proc. Phys. Soc., 
63, 180 (1950). 


Gases”’, 


Photoelastic Constants of Sodium Chlorate 


Soptum chlorate belongs to the tetrahedrite (. ) 
class of the cubic system and exhibits optical activity 
without birefringence. The birefringence introduced 
hy stress is of the same order as the difference in 
refractive indices of the two circular components. 
Special techniques are therefore needed for measuring 
the photoelastic constants, and the stressing appara 
tus was so designed that a petrological microscope 
could be used in conjunction with it. 

Detailed measurements were made of the ellipticity 
and other characteristics of the transmitted light for 
different azimuths of the incident plane of polariza- 
tion. These enable one to calculate separately the 
birefringence and rotatory power of the compressed 

vstal, using the idea of the Poincaré sphere’. An 

\xiliary Measurement was provided by an ‘elliptic 

ialyser’ which determined the ellipse that is prop- 
vated unchanged through the crystal. By studying 
the effects of stresses along [100], [110], and [111] 


directions, the following values were found for the 


}lezo-optic constants : 
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Gir — Viz 2-39 10™* 5 dan — G1 1-42 
10°? s dee 1-58 107 em.*dyne."'. 
It will be noticed that q,, 9x2 and 4; Gis are 


different, as required by Bhagavantam’s theory* for 
crystal classes /' and 7,. They differ by as much 
as 70 per cent, which is larger than that found for 
any crystal of the 7’, class. 

To determine 9,, absolutely, measurements were 
made of the ratios of elasto-optic constants /42/P11 
and P43/P,;, from ultrasonic diffraction’. These, 
together with the known elastic constants of the 
crystal‘, lead to the following values : 

971i. = +1-48 10° em.*dyne"', 
Pir = 0°173, pig = 0-258, p13 = 0-223, pay = —O0-0187. 
It was also found that, within the limits of experi- 
mental error (-+ 5 per cent), there was no change in 
the rotatory power with stress in directions transverse 
to the stress. 
Details of the investigation will be published in 
the Proceedings of the Indian Academy of Sciences. 
G. N. RAMACHANDRAN 
\V. CHANDRASEKHARAN 
Department of Physics, 
Indian Institute of Science, 
Bangalore 3. 
Nov. 24. 
Pockels, F., ‘“‘Lehrbuch der Kristalloptik’”’ (1906). 

* Bhagavantam, S., Proc. Ind. Acad. Sci., A, 16, 359 (1942) 

* Mueller, H., Z. Krist., 99, 122 (1938). We are grateful to Mr. K. 

Vedam, of this laboratory, for kindly providing us with the ultra- 

sonic measurements made by him. 


* Mason, W. P., Phys. Rev., 70, 529 (1946). Bhagavantam, S., and 
Suryanarayana, D., Phys. Rev., 71, 553 (1947). 


Application of the Xenon Arc-Discharge 
to Experiments in Crop Physiology 


A RECENT communication! described the lighting 
arrangements in a growth-cabinet with radiation 
having a spectral energy distribution and intensity 
equivalent to sunlight at 2,000 lumens per sq. ft. By 
installing more powerful lamps, this intensity has 
been substantially raised; but field experiments 
indicate that it is still below the maximum to which 
many plants will respond. A quantitative under- 
standing of the morphological and physiological 
changes at intensities approaching full sunlight is not 
only of theoretical interest, but also has immediate 
bearing on a number of pasture problems of con- 
siderable economic importance. The xenon are lamp 
announced by Aldington*, and the more recently 
developed air-cooled designs*, appeared to have 
definite possibilities for meeting this requirement. 

These lamps, rated at 1,000 or 5,000 watts, have 
a comparatively high source brightness and radiate 
the normal spectrum of xenon together with a 
powerful continuum. This gives an energy-distribu- 
tion which, within the visible region, is very similar 
to that of sunlight. Tests were recently undertaken 
in the Siemens Lamp Research Laboratories at 
Preston to examine the effectiveness of a 1-kW. air- 
cooled xenon lamp for stimulating the growth of the 
strains of rye grass (Lolium) being studied at Man- 
chester. Two series of plants were grown for fifteen 
consecutive days, one being exposed directly to 
radiation from the lamp and the other being screened 
from wave-lengths less than some 3200 A. by a 
sheet of glass 3/16 in. thick. There was 9} hr. illum- 
ination per day at intensities of the order of 200, 
500 and 1,000 lumens per sq. ft. in the regions where 
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the plants were placed. The room temperature 
varied between 65° and 75° F. 

Where the plants received direct radiation from 
the lamp, death due to ultra-violet damage occurred 
within a week ; for the series screened by glass, plant- 
growth, as judged by tillering, rate of leaf develop- 
ment and morphological habit, was normal for these 
light intensities and temperature conditions. There 
was some yellowing and death of older leaves ; but 
nearness to the lamp did not accelerate this. From 
previous experience with a range of growth-conditions, 
it did not appear significantly greater than could be 
expected in the above environment. 

The screened radiation from xenon are-discharge 
lamps would, therefore, seem suitable for plant 
physiological experiments and, because of the relative 
high source brightness, intensities approaching, or 
even up to, that of full sunlight can be produced by 
the use of an appropriate optical system. 

H. W. CumMMING 
Research Laboratories, 
Siemens Electric Lamps and Supplies, Ltd., 
Preston. 
K. J. MircH ei 
(Department of Scientific and Industrial 
Research, New Zealand), 
Department of Botany, 
University, Manchester. 
Nov. 23. 
Nature, 166, 35 (1950) 
Trans. Illum, Eng. Soc., 14, No. 2 (1949). 
Light and Lighting, 48, No. 3 (March 1950). 


8 Mitchell, K. J., 
* Aldington, J. N., 
* Cumming, H. W 


Production in Potato of Leaf Symptoms 
observed on Plants on Acid Soils together 


with Associated Tuber Necrosis 

PoTaToEsS may respond visually in a complex 
manner to soil acidity'*, and many of these effects, 
including those of manganese or aluminium excess, 
calcium deficiency and potassium deficiency, have 
been reproduced in sand or water cultures*~*, During 
an investigation of the interrelationships of iron, 
potassium and phosphorus in potato plants (var. 
Majestic) grown in sand culture, characteristic leaf 


symptoms hitherto seen 
only in the field under 
acid-soil conditions were 


observed. These appeared 
towards the middle of the 
season in the upper leaves. 
Leaflets showed pale 
yellow-green or whitish 
intervenal mottling at the 
base of the lamina in 


contrast to the apical 
and marginal regions, 
which generally remained 
normal green. Leaflets 
later became wavy and 
upeurled at the margin 
and, in severe cases, the 


basal region became chlor- 
otic. A plentiful supply of 
readily available iron, pro- 
vided either in solution or 
by increasing the avail- 


ability of a low iron status 
with luxury concentrations 
of potassium®, appeared to 
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Young leaves with markedly reduced leaflet size, 
acute basal chlorosis and inward rolling of leaf 
margin; leaf tips remained green 
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be the main factor in producing these symptoms, 
even at the highest phosphate-level (8-9 milliequiv- 
alents/litre). Various combinations of manganese, 
aluminium, calcium and nitrogen levels tested in 
previous investigations of soil-acidity factors*~* cid 
not reproduce the effect described here. 

These initial symptoms were followed by others 
typical of calcium deficiency already described by 
Hewitt‘ and also recorded in strongly acid soils'*, 
They developed in the youngest leaves of newly 
formed lateral shoots but were always preceded by 
the rolling of the leaves and basal mottling effects, 
These symptoms were accentuated by low phos- 
phorus status, and led to complete chlorosis of the 
lamina or bleaching of the basal part (Fig. 1) and finally 
to defoliation. This syndrome in acid soils is believed 
to be due to incipient calcium and phosphorus 
deficiencies in the presence of adequate potassium 
and (possibly excess) iron. 

An examination of the tubers produced by plants 
exhibiting these stages of calcium deficiency in thie 
shoot revealed that the small, malformed, corky 
tubers already described as_ calcium-deficient‘* 
occurred sporadically in cultures with the higher 
potassium-levels. 
tuber necrosis were observed. 

(1) Ezaternal necrosis (Fig. 2). This originated at 
the ‘rose’ end of the tuber. It was visible external!) 
as a dry, brown, partially rotted region situated 
mainly in the cortex; sometimes it extended into 
and became continuous with a medullary necrosis 
(ef. below). No pathogen was present and the occur- 
rence did not exceed 15 per cent. External necrosis 
appeared only in the highest potassium treatments. 

(2) Medullary necrosis. In numerous instances 
it was found that the central or medulla region of 
externally normal tubers was completely rotted. 
This type of physiological breakdown originated in 
the central region of the tuber and was not necessarily 
connected to the ‘rose’ end. It began as numerous 
brown necrotic spots close together in the middle 
of the medulla. These were really single, or small 
groups of cells, the contents of which became 
granular and orange-brown in colour. These cells lat: 
became disorganized, adjacent regions coalesced anc 
ultimately broke down to form a brown cavity later 





Dry brown external necrosis located at ‘rose’ 
end of tuber 





In addition, two distinct types of 
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turning black. Medullary necrosis was always found in 
malformed calcium-deficient tubers. The symptoms 
were not those of ‘spraing’, ‘internal rust spot’, or ‘net 
yecrosis’ reviewed by Quanjer!®. Statistical analysis 
indicated that applications of potassium increased, 
and phosphorus decreased. significantly the occurrence 
of medullary necrosis. The effect of iron-level was 
complex, and potassium supply was the determining 
factor. 

These symptoms of medullary necrosis agree closely 
with those described as occurring naturally in the 
Dutch East Indies by Schwarz"! and those produced 
in culture under conditions of calcium deficiency 
by Van Schreven'*. Van der Plank'* found similar 
necrotic symptoms in tubers grown in strongly acid 
soils; but there were no external or foliage symptoms 
an! control was effected by application of lime and 
superphosphate at planting time. Hewitt'* found 
that progressive reduction in calcium supply to 
poratoes in sand cultures resulted in malformed 
tubers before symptoms of calcium deficiency de- 
veloped in the foliage. It appears that the medullary 
necrosis reported here is due to a deficiency of calcium 
accentuated by, or associated with, high-potassium 
and low-phosphorus status, and is accompanied by 
a characteristic rolling of the leaves and mottling 
effects in the shoot. 

[hese results indicate the important role of high 
iron and potassium supplies in reproducing, in the 
potato, symptoms which occur under conditions of 
soil acidity, in addition to the specific effects already 
recorded (loc. cit.). 

[his work was carried out with the aid of grants 
from the Agricultural Research Council, to which 
acknowledgment is made. ‘Thanks are also due 
Dr. E. J. Hewitt for his guidance and to Mr. G. H. 
nes for taking the photographs. 


I 


2. W. JONES 


mg Ashton Research Station, 
Long Ashton, 
Bristol. 
Nov. 21. 


Wallace, 'T., Morley Davies, W., Nicholas, D. J. D., and Hewitt, 
E. J., Long Ashton Ann. Rep. 1946, 61. 

Plant, W., Hewitt, E. J., and Nicholas, D. J. D., Long Ashton 
Ann. Rep. 1947, 97. 

Hewitt, E. J., Long Ashton Ann. Rep. 1945, 52. 

Hewitt, E. J., Long Ashton Ann. Rep. 1946, 50. 

Hewitt, E. J., Long Ashton Ann. Rep. 1947, 82. 

Wallace, T., and Hewitt, E. J., Nature, 161, 28 (1948). 

Berger, K. C., and Gerloff, G. C., Amer. Potato J., 24, 156 (1947). 

Jones, E. W., and Hewitt, E. J., Long Ashton Ann. Rep. 1949, 49. 

Wallace, 'T., ““The Diagnosis of Mineral Deficiencies in Plants by 
Visual Symptoms’’ (H.M. Stationery Office, 1944). 

(Quanjer, H. M., Tijd Schrift over Plantenziekten, 32, 97 (1926). 

Schwarz, M. Beatrice, Tijd Schrift over Plantenziexten, 32, 321 (1926). 

Van Schreven, D. A., Tijd Schrift over Plantenziekten, 40, 226 (1934). 

Van der Plank, J. C., ““The Potato in Health and Disease”’ (1936), 
pp. 235 and 326 by Whitehead, I., McIntosh, T. P., and Findlay, 
W. M. (1945). 

Hewitt, E. J., Report No. 10591, Agric Res. Coun. Mineral De- 
ficiencies Conference (p. 2, 1948). 


Separation of the Optical Antipodes of 
Racemic $-Naphthol Benzylamine by Paper 
Chromatography 


THE difficulties found by several investigators! in 
ttempting to separate a racemic compound into its 
ptical antipodes by means of chromatography on 
paper are well known. We have attempted to resolve 
rganic racemic bases into their optical isomers, 
ising the method of partition on chromatographic 
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paper, and the results obtained with racemic 
$-naphthol benzylamine are reported in the present 
communication. 

Racemic $-naphthol benzylamine was prepared by 
the method of Betti*, that is, from §-naphthol. 
benzaldehyde and ammonia. The chromatographic 
technique on paper suggested by R. Consden, A. H. 
Gordon and A. J. P. Martin® was employed. Whatmaz 
No. 1 filter paper is used, with phenol as a fixed 
phase and an aqueous solution of dextro-tartaric acid 
as the mobile phase. The chromatographic paper 
is impregnated with phenol by running the pheno! 
slowly over the paper, impregnating homogeneously) 
and thoroughly every part of the strip. The paper 
is then partially dried with a stream of cold air. The 
organic base dissolved in ether or phenol solution 
(0-002 M) is applied to the paper. The experiment 
lasts 5-15 hr. according to the length of the chrom- 
atogram. The paper strip is then developed ; it is 
spread out on a layer of dry sodium carbonate powder 
a few millimetres thick spread on a sheet of glass 
and sprayed with a dilute solution of sodium hydrox- 
ide. The layer of dry sodium carbonate, besides 
contributing to the neutralization of excess tartaric 
acid, constitutes an absorbent layer which prevents 
the washing away of the chromatogram while spray- 
ing with sodium hydroxide solution. This operation 
liberates the base previously held as a salt by tartaric 
acid. 

The positions of the base thus remaining on the 
chromatogram are shown by means of Wood’s light 
due to the strong fluorescence given by the base 
in an alkaline medium. With the racemic base, we 
obtained two spots at different distances from the 
point of origin, which shows that the two diastere- 
isomers (in the chromatographic paper medium pre- 
pared by us) constituted by the two antipodes com- 
bined with dextro-tartaric acid have different 
velocities. If the chromatographic experiment is 
carried out with one or the other of the antipodes, 
resolving (for example, by the chemical method 
proposed by Betti) the base into its optical isomers, 
we observe a single spot that coincides, according 
to the antipode used, with one or the other of the 
two spots which we obtained by making the racemic 
base move along the chromatogram. 

Paper chromatography of the racemic $-naphthol 
benzylamine does not succeed if mesotartaric acid 
is used instead of d-tartaric acid. This shows that 
the different velocity is actually due to the diastere- 
isomers referable to the two antipodes when com- 
bined with d-tartaric acid. We shall discuss in a 
future publication the results with racemic tartaric 
acid. 

In the accompanying table are given the values 
of Rr as shown by the distance covered by the 
substance and that covered by the solvent in the 
chromatogram for the two optical antipodes of 
8-naphthol benzylamine obtained in two experi- 
ments with different concentrations of d-tartaric 
acid. The successful chromatographic separation 
on paper of the racemic compound is due to the 
difference of partition coefficient for the two 
diastereisomers. 

Rp VALUES 
d-tartaric acid 


- d-tartariv acid | 
ov per cent | 


13-U4 per cent 


(1)-8-naphthol benzylamine 0-°17-0-19 | 0-14-0-16 
0°35—-0-45 


anil 


(d)-8-napathol benzylamine U°45-0°50 j 
| 
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The sensitivity of the method is about 0-3 y of 
base. This high sensitivity makes it worth while to 
attempt the resolution of racemic mixtures into their 
optical antipodes by these means. Experiments on 
such applications are in progress. 

G. B. Bontno 
V. CARASSITI 


Centro Studi di Chimica Fisica del C.N.R., 
Istituto Chimico ‘Giacomo Ciamician”’, 
Universita di Bologna. 
Nov. 22. 

' Dent, C. E., Biochem. J., 43, 169 (1949). Zechmeister, L., ““Stereo- 
chemistry and Chromatography"’, Ann. New York Acad. Sci., 49, 
220 (1949). Lederer, E., “‘Progrés recents de la Chromato- 
graphie”, 37 (Paris: Herman, 1949), Flood, A. F., Hirst, E. I 
and Jones, J. K. N., J. Chem. Soc., 1679 (1948). 

* Betti, M., Gazz. Chim. Ital., 31 1, 386 (1901); 36, II, 392 (1906). 

* Consden, R.. Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
224 (1944) 


Abnormal Colour of Chelate 
Compounds 


A LARGE number of deeply coloured chelate 
compounds is known, the components of which show 
no, or only weak, absorption in the visible region. 
Typical examples are the nickel complex of diacetyl 
dioxime and the ferrous tri-«-«’-dipyridyl and tri-o- 
phenanthroline ions. As such complexes have been 
shown to be diamagnetic’, containing thus closed 
electronic shells on the metal atom, it is highly 
improbable that the colour of such compounds is due 
to electronic transitions within the metal atoms. The 
abnormal colour can thus be only attributed to the 
co-ordinated molecules?. 

Comparing the visible and ultra-violet absorption 
spectra of the ferrous tri-«-«’-dipyridyl ion’, we found, 
as shown in the accompanying diagram, a striking 
similarity. Both the visible and ultra-violet spectra 
show not only the same two-band system, but also 
the same qualitative structure of the absorption 
bands. This finding makes it highly probable that 
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the absorption in the visible region is really due to 
the co-ordinated molecules and, furthermore, that the 
corresponding electronic transitions are of essentially 
the same kind as the transitions in the ultra-violet 
region. The ultra-violet spectrum of the ferrous 
tri-«-«’-dipyridyl ion is similar to the spectrum of 
a-«’-dipyridyl and its salts‘. It is thus probably due 
to slightly modified transitions within the individual 
co-ordinated molecules. We believe that the visible 
spectrum is due to transitions of a similar kind in- 
volving the entire polynuclear chelate system. 

The example discussed seems to be exceptional. 
The very similar ferrous tri-o-phenanthroline ion 
shows no such similarity between its visible and 
ultra-violet absorption. 

The structural questions involved will be discussed 
in detail elsewhere. 

P. KruMHOLZ 


Research Laboratory of Orquima S.A., 
Sao Paulo, Brazil. 
Nov. ll. 


' See literature references in P. W. Selwood, ““Magnetochemistr 
(Interscience Pub., New York, 1943). 

* Recently, Roberts, G. L., and Field, F. M., J. Amer. Chem. Soc., 72. 
4222 (1950), interpreted in this way the absorption of the nicke! 
tri-o-phenanthroline ion between 300 and 350 mz. 

* The absorption spectra of this compound have already been re- 
ported ; see, for example, Yamasaki, R., Chem. Abstr., 35, 171) 
(1941); Baxendale, J. H., and George, Philip, Trans. Far 
Soe., 46, 55 (1950). 

* Baxendale, J. H. (ref. 3). 


Revised Empirical Formula for Eburicoic 
Acid 

In our recent communication! on this acid, melting 
point 293°, the empirical formula C.,H,,0; was 
adopted in preference to C3.H,4,Q; originally pro 
posed by Kariyone and Kurono?. Following upon a 
more detailed examination of this compound and its 
degradation products, in conjunction with the results 
of molecular-weight determinations according to the 
method of Ruzicka and Furter* with oleanolic and 
betulic acids as the standard, we have now estab- 
lished that eburicoic acid has the formula C,,H,,O 
(found: C, 78-9; H, 10-5; mol. wt. (by titration). 
459-462 ; C,,H,.O, requires C, 78-9; H, 10-5 per 
cent; mol. wt., 457). A re-investigation of the 
following derivatives described in the earlier note' 
affords results in complete agreement with the 
C,;,-formula : O-acetyl eburicoic acid (m.p. 256-257 
found: C, 77-0; H, 10-0. OC 3,Hs,.O, requires (, 
77-0; H, 10-1 per cent), methyl eburicoate (m.p. 
140-141°; found: C, 79-1; H, 10-5. C;,H;,0; 
requires C, 79-1; H, 10-7 per cent), methyl O-acety]- 
eburicoate (m.p. 153—-154°; found: C, 77-5; H, 
10-3. C3,;H;,0, requires C, 77-3; H, 10-2 per cent), 
and p-nitrobenzyl eburicoate (m.p. 150-5°; found : 
C, 74-8; H, 9-2; N, 2-5. C ;,H;;0,;N requires C, 
75:0; H, 9:0; N, 2-4 per cent). 


R. M. Gascoigne 

J. S. E. HoLtkKer 

B. J. Ratpu 
ALEXANDER ROBERTSON 


Department of Organic Chemistry, 
University of Liverpool. 
Jan. 17. 
‘ Gascoigne, Holker, Ralph and Robertson, Nature, 166, 652 (1950) 
? Kariyone and Kurono, J. Pharm, Soc., Japan, 60, 110, 318 (1940 
* Ruzicka and Furter, Helv. Chim. Acta, 15, 472 (1932), 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Tuesday, April 10 


CHADWICK PUBLIC LECTURE (in the Assembly Hall, University 
College, Southampton), at 4.30 p.m.—Dr. Charles Seeley: ‘Public 
Health and Social Welfare in the Evolution of Medicine’’.* 

|NSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
S.W.1), at 5.30 p.m.—Dr. N. R. Beattie: “Civil Engineering and 
Medicine in the Field of Environmental Health” 

SocIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
W.!), at 5.30 p.m.—Dr. M. W. Goldblatt: “‘Man and the Chemical 
Industry—a Consideration of Physiological Adaptability” 

MANCHESTER GEOGRAPHICAL Society (at the Geographical Hall, 
16 St. Mary’s Parsonage, Manchester), at 6.30 p.m.—Mr. Christopher M. 
Swaine: “North to Snowdon’’. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
PHYSICAL METHODS GRoUP (at the [ron and Steel Institute, 4 Gros- 
yenor Gardens, London, 8.W.1), at 6.30 p.m.—Polarography Meeting. 

[NSTITUTION OF WORKS MANAGERS, WEST MIDLAND BRANCH (joint 
mecting with the ROYAL STATISTICAL Society, at the Grand Hotel, 
Birraingham), at 7 p.m.—Mr. P. Lyle: “The Value of Statistical 
Methods of Control’. 

SOCIETY OF INSTRUMENT TECHNOLOGY, NORTH- WEST gry (at 
the College of Technology, on at 7.30 p.m.—Mr. 5% 
Lauchlan: “pH Measurement”’ 


Wednesday, April I! 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Scientific Papers. 

NSTITUTE OF PETROLEUM (at Manson House, 26 Portland Place, 
London, W.1), at 5.30 p.m.—Members of the I. P. Standardization 
Committee: Symposium on “I. P. Standardization’. 

PHYSICAL Society, Low TEMPERATURE Group (at the [Institution 
of Mechanical Engineers, Storey’s Gate, St. James’s Park, London, 
5.1), at 5.30 p.m.—Mr. G. G. Haselden and Mr. M. W. Reis: 
“The Use of Liquid Methane to meet Peak Loads at Gas Works’’. 

‘OCIETY OF CHEMICAL INDUSTRY, FooD Group (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.30 p.m. 

wentieth Annual General Meeting; Mr. A. L. Bacharach: “The 
Man of Taste’’. 

MRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SECTION (at the College of Technology, Manchester), at 7.15 p.m.— 
Mr. E. D. Hart and Mr. A. G. Wray: “Frequency Modulation and 
F.M. Measuring Equipment” 

‘RITISH INSTITUTION OF RADIO ENGINEERS, SOUTH MIDLANDS 
SECTION (at the Public Library, Graham Road, Malvern), at 7.15 p.m. 

rr. E. G. James: “The Germanium Triode”’ 


Thursday, April 12 


SOCIETY OF CHEMICAL INDUSTRY (joint meeting with the BRITISH 
SUcIETY OF SOIL SCIENCE, in the Chemistry Lecture Theatre, Royal 
College of Se ience, South Kensington, London, 8.W.7), at 10. 30 a.m. 
Papers on “Soil Acidity”. ° 

ROYAL Socrety (at Burlington House, Piccadilly, London, W.1), 
at 4.30 p.m.—Mr. F. R. Tubbs: “The East Malling Research 
Station” 

[INSTITUTION OF ELECTRICAL ENGINEERS, UTILIZATION SECTION 

t Savoy Place, Victoria Embankment, London,W.C.2), at 5.30 p.m. 

Dr. H. G. Taylor: “Modern Developments in Electric Welding’’. 


Thursday, April 12—Friday, April 13 


[NSTITUTE OF PuHysics, X-RAY ANALYSIS GRouP (at Ashorne Hill, 
Leamington Spa). —Conference on “The Texture and Structure of 
Metals”’. 


Friday, April 13 


ROYAL ASTRONOMICAL Society (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—George Darwin Lecture. 

CHEMICAL Society, ST. ANDREWS AND DUNDEE SECTION (joint 
meeting with the UNIVERSITY CHEMICAL SOCIETY, in the Chemistry 
Department, United College, St. Andrews), at 5.15 p.m.—Mr. A. L. 
Bacharach: “Laboratory Animals—their Uses and Productions’’. 

INSTITUTION OF MECHANICAL ENGINEERS (joint meeting with the 
STEAM GROUP, at Storey’s Gate, St. James’s Park, London, 8.W.1), 
t 5.30 p.m.—Dr. R. W. Bailey: ‘Steam Piping for High Pressures 

d High Temperatures’’. 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CIRCLE (at Savoy Place, Victoria Embankment, London, W.C.2), at 
6 p.m.—Discussion on “The Presentation of Laboratory Experi- 

ents’”’ (to be opened by Mr. G. F. Freeman). 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

t the Mining Institute, Neville Hall, Newcastle-upon-Tyne), at 

15 p.m.—Dr. Margaret Fishenden: ““The Improvement of Environ- 
mental Conditions in Ships’ Machinery Spaces’’ 


Friday, April 13—-Saturday, April 14 


SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
MICROCHEMISTRY GROUP (joint meeting with the EDINBURGH AND 
EAST OF SCOTLAND SECTIONS of the ROYAL INSTITUTE OF CHEMISTRY 
nd the SocieTY OF CHEMICAL INDUSTRY, in the Department of Bio- 
hemistry, The University, New Buildings, Teviot Place, Edinburgh), 
it 2.10 p.m.—Symposium on : 


“Newer Biochemical Methods’”’ 
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Friday, April 13—Sunday, April !5 


INSTITUTION OF WORKS MANAGERS (at the Prince of Wales Hote!, 
Southport )}—Conference on *‘Works Managers ad the Present Economic 
Situation”’ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ENGINEER II in the Ministry of Supply in London, for the super- 
vision of design on research and development, modification during 
manufacture, planning of production and test requirements for light 
mechanical and electro-mechanical equipment—The Ministry of 
Labour and National Service, Technical and Scientitic Register (kK), 
York House, Kingsway, London, W.C.2, quoting C.183/51A (April 14). 

PROFESSOR OF ZOOLOGY at Fouad I University, Egypt—The 
Director-General, Egyptian Education Bureau, 4 Chesterfield Gardens, 
London, W.1 (April 14). 

ASSISTANT or JUNIOR LECTURER IN DEMOGRAPHIC AND VITAL 
StTaTISTics—The Secretary, The University, Edinburgh (April 15). 

LECTURER IN CIVIL ENGINEERING—The Registrar, The University, 
Leeds 2 (April 16). 

LECTURER IN THE DEPARTMENT OF PHYSICS AND Optics, City 
College of Technology—The Director of Education, 14 Sir Thomas 
Street, Liverpool 1 (April 16). 

SUPERINTENDING SCIENTISTS (4) in the Research and Development 
Branch of the Department of Supply, Melbourne— The Senior Repre- 
sentative, Department of Supply, Canberra House, 87 Jermyn Street, 
London, 8.W.1 (April 16). 

ASSISTANT POWER GENERATION ENGINEER in the Production 
Department at London headquarters—The National Coal Board, 
Establishments (Personnel), Hobart House, Grosvenor Place, London, 
S.W.1, endorsed TT/304 (April 21). 

ELECTRONIC ENGINEERS in the Ministry of Supply to work near 
London or at provincial stations on the development and design of 
electrically operated systems for a variety of applications including 
weapons, telecommunications and radar equipment—The Ministry 
of Labour and National Service, Technical and Scientific Register 
(K), York House, Kingsway, London, W.C.2, quoting D.134/51A 
(April 21). 

HEAD OF THE NATIONAL COLLEGE OF HOROLOGY AND INSTRUMENT 
TECHNOLOGY—The Secretary, National College of Horology and 
Instrument Technology, Northampton Polytechnic, St. Johu Street, 
London, E.C.1 (April 21). 

LECTURER IN BACTERIOLOGY—The Secretary, King’s 
Newcastle-upon-Tyne (April 21). 

MATHEMATICIANS (Senior Scientific Officer or Scientific Officer 
grade) at Ministry of Supply research and development establishments 
in or near London: (a) with experience or interest in mechanised 
computation, (6) with statistical experience for research on the general 
theory of weapons, (c) for work mainly oa problems of hydrodynamics, 
(d) to lead a small mathematical group engaged on research in fluid 
mechanics, particularly gas dynamies—The Ministry of Labour and 
National Service, Technical ard Scientific Register (K), York House, 
Kingsway, London, W.C.2, quoting A.112/51A (April 21) 

SENIOR LECTURER and a LECTURER IN SOCIAL ANTHROPOLOGY 
The Registrar, The University, Manchester 13 (April 21). 

LECTURER or ASSISTANT LECTURER IN THE DEPARTMENT OF PHYSICS 

The Registrar, The University, Liverpool (April 28). 

RESEARCH OFFICER (chemist or biochemist) IN THE BIOCHEMICAL 
UNIT, Wool Textile Research Laboratory, Melbourne—The Chief 
Scientific Liaison Officer, Australian Scientific Liaison Office, Africa 
House, Kingsway, London, W.C.2, quoting No. 3348 (April 28). 

SENIOR INVESTIGATOR and RESEARCH ASSISTANTS for a programme 
of research on the joining of metals—The Secretary, The University, 
Edmund Street, Birmingham 3 (April 28). 

BIOCHEMIST, to supervise the routine biochemical work of the Royal 
Perth Hospital and associated hospitals, ete.—The Agent-General for 
Western Australia, Savoy House, 115-116 Strand, London, W.C.2 
(April 30). 

LECTURER IN MATHEMATICS—The 
Aberdeen (April 30). 

PHYSICIST at the Radiotherapy Centre to be established shortly 
at the Northern Ireland Fever Hospital, Purdysburn, Belfast—The 
Secretary, Northern Ireland Hospitals Authority, 58 Howard Street, 
Belfast, endorsed ‘Radiotherapy Centre Staff’ (April 30). 

REGISTRAR OF UNIVERSITY COLLEGE, Ibadan, Nigeria—The Secre- 
tary, Inter-University Council for Higher Education in the Colonies, 
1 Gordon Square, London, W.C.1 (April 30). 

SENIOR and JUNIOR RESEARCH FELLOWSHIPS—The Chief Super- 
intendent, Telecommunications Research Establishment, Malvern, 
Worcs. (May 1). 

SENIOR LECTURER or LECTURER IN ANATOMY—The Registrar, The 
University, Sheffield (May 5). 

READERSHIP IN MECHANICAL ENGINEERING at the Imperial College 
of Science and Technology—-The Academic Registrar, University of 
London, Senate House, London, W.C.1 (May 9). 

LECTURERS and SENIOR LECTURERS IN EXPERIMENTAL AND 
MATHEMATICAL Puysics—The Secretary of University Court, The 
University, Glasgow (May 15). 

NUFFIELD RESEARCH STUDENTSHIPS and FELLOWSHIPS for experi- 
mental and theoretical research in nuclear and elementary particle 
physics—The Professor of Natural Philosophy, The University, 
Glasgow (May 15). 

SENIOR LECTURER, and a LECTURER, IN ELECTRICAL ENGINEERING, 
at the University of Cape Town—The Secretary, Association of Uni- 
versities of the British Commonwealth, 5 Gordon Square, London, 
W.C.1 (Cape Town, May 30). 

JOSEPH LUCAS FELLOWSHIP for research in the field of electro- 
metallurgy, and RESEARCH ASSISTANTS for investigations in the field 
of electrometallurgy—The Secretary, The University, Edmund Street, 
Birmingham 3 (May 31). 


College, 


Secretary, The University, 


572 


THE LOW ‘TEMPERATURE DIVISION, 
National Physical Laboratory of India—The National Commission 
for Unesco, Ministry of Education, Bryanston Square, London, W.1. 

ASSISTANT LECTURER AND DEMONSTRATOR IN THE DEPARTMENT 
or Puysics—The Secretary, King’s College of Household and Social 
Science, Campden Hill Road, London, W.8. 

ASSISTANT or DEPUTY DIRECTOR OF THE NATIONAL CHEMICAL 
LABORATORY, Poona or Ahmedabad—The National Commission for 
Unesco, Ministry of Education, Bryanston Square, London, W.1. 

CONCRETE RESEARCH ADVISER for the Central Waterpower, Lrrigation 
and Navigation Commission Research Station either at Uirakud or 
at Poona—The National Commission for Unesco, Ministry of Educa- 
tion, Bryanstun Square, London, W.1. 

DIRECTOR OF THE BIRBAL SAHNI INSTITUTE OF PALZOROANY, 
Lucknow—'Thg Natioral Commission for Unesco, Ministry of Educa- 
tion, Bryanston Square, London, W.1. 

NAVIGATION KESEARCH ADVISER for the Central Waterpower, 
Irrigation and Navigation Commission Research Station, Poona- 
The National Commission for Unesco, Ministry of Education, Bryan- 
ston Square, London, W.1. 

PHOTO-ELASTIC EQUIPMENT RESEARCH ADVISER for the Central 
Waterpower, Lrrigation and Navigation Commission Research Station, 
Poona—The National Commission for Uresco, Ministry of Education, 
Bryanston Square, London, W 

PROFESSOR AND HEAD OF 
ENGINEERING (heavy), Indian 
The National (ommission for Unesco, 
ston Square, London, W.1. 

PROFESSOR AND HEAD OF THE DEPARTMENT OF HYDRAULICS AND 
DaM CONSTRUCTION, [Indian Institute of Technology, Khargur-- The 
National ( for Unesco, Ministry of Education, Bryanston 
Square, | don, W.1 

SENIO! } ECTURER IN 
rechnical College The 


ASSISTANT DIRECTOR OF 


ELECTRICAL 
Khargur— 
bryan- 


“THE DEPARTMENT OF 
Institute of ‘echnology, 
Ministry of Education, 


On sion 


ENGINEERING at the Cardiff 
City Hall, Cardiff. 


ELEC TRICAL 
Director of Education, 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 

1951. Prepared by Richard St. Barbe 

(London: Men of the Trees, c/o Harrison 
[2111 

Unions. The Fifth General 


Tree Lovers’ Calendar, 
Baker 12} in St in. 
and Sons, Lid., 1950.) Se. 

[International Counci] of Scientific 
Assembly of the International Counci! of Scientific Unions, held at 
Copenhagen, September 14th to 16th, 1949. Reports of Proceedings. 
Edited by F. J. M. Stratton. Pp. vili+249. (Cambridge: At the 
University Press, 195 78. Od, [2211 

British Cotton Industry Research Association. Shirley Institute 
Year Book. Pp. 119+9 plates. (Manchester: British Cotton Lndustry 
Research Association, 1950.) 58 [2311 

British Standard 1501-1506 : 1950, Steels Jor Use in the Chemical, 
Petroleum and Allied Industries. Pp. 66. 128. 6d. net. British Standard 
1600 Wrought Steel Pipe for the Petroleum Industry. 
Pp. 42. 10s. Gd. net. (London: British Standards {nstitution, 
1Y5v.) 231 

British Interplanetary Society. Annual Report and List of Mem- 
bers. Pp. 305-382. (London: Secretary, 157 Friary Road, S.E.15, 
1950.) {2311 

Library Association. Proceedings, Papers and Summaries of Dis- 
cussions at the London Conference, 18th to 22nd September 1950 ; 
Public Libraries Centenary. Pp. 99. (London: Library Association, 
1950.) 28. bd [412 

Forestry 


Commiiss 


1607 0, 


mmission. Thirtieth Annual Report of the Forestry 
Year ending September 3uth, 1949. Pp. 148+ 
15 plates H.M. Stationery Otlice, 1950.) 48. net. [412 
Ministry of Agriculture and Fisheries. Fishery Investigations, 
Series 2, Vol. 17, No. 4 Echo-Sounding and the Pelagic Fisheries. 
By Dr. William i Hodgson. Pp. 25. (London: H.M, Stationery 
Office, 195 *. net [412 
New Bottles for New Wine: Ideology and Scientific Knowledze. 
jy Dr. Julian S. Huxley. (Huxley Memorial Lecture for 195u.) Pp. 
17. (London: Royal Anthropological Institute, 1950.) 5s. [512 
Department of Agriculture: Fisheries Branch. Re pore on the Sea 
and Inland Fisheries for the Year 1949. (Pr. 62.) Pp. 45. (Dublin: 
Stationery Office, 1950.) Is. 6d, [512 
Royal Lnstitute of Chemistry. Lectures. Monographs and Reports, 
1950. Special Report: Symposium on Recent Advances in the Fer- 
mentation Ladustries at the University of St. Andrews, July 1949. 
Pp. vii+i5l. (London: Royal Institute of Chemistry, 195.) 
108. 512 
Department of Scientific and Industrial Research. Report of the 
Forest Products Research Board, with the Report of the Director of 
Forest Products Kesearch, for the Year 1948. Pp. v+46+12 plates, 
(London: H.M. Stationery Office, 1950.) 28. net. [512 
Other Countries 
Colonial Office: Somaliland Protectorate. Report on General 
Survey of Somaliland Protectorate, 1948. Pp. 17. (Burao: Survey 
Department, 195v.) [911 
International Council of Museums. Scientific, Technical, Health 
Museums, Planetaria, and the Popularisation of Science. By André 
Léveille. Pp. 56 +27 plates. (Paris: Loteruational Council of Museums, 
1948.) {911 
Transactions of the American Philosophical Society. New Series, 
Vol. 40, Part 2: Life of Julius Caesar Sealiger (1484-1558). By Prof. 
Vernon Hall, Jr. Pp. 83-170. (Philadelphia: American Philosophical 
Society, 1950.) 1.50 dollars, {411 
Keport of the Committee on Education Survey to the Faculty of 
the Massachusetts Institute of Technology. Pp. vii+148. (Cambridge, 
Mass.: Technology Press of the Massachusetts Institute of Techno- 
logy, 1950.) [1411 


NATURE 


April Z, 1951 VOL. 167 


Merentutkimuslaitoksen Julkaisu, Havsforskningsinstitutets Skrift, 
No. 140: Zur Methodik der Bestimmung von igo? im Meer- 
wasser. Von Kurt Buch und Marita Ursin. Pp. 17. No. 14 Veden- 
korkeusarvoja 1941 ja 1942 (Water-Level Records for the Years 194] 
and 1942). By Limo Hela. Pp. 74. No. 142: Regular Observations 
of Temperature and Salinity in the Seas around Finland, July 194\- 
June 1946. By Gunnar Granqvist. Pp. 39. No. 143: Observations 
on Currents and Winds made on board Finnish Light- ry during 
the Years 1943-1947. By Eugenie Lisitzin. Pp. 66. No. 144: Veden- 
korkeusarvoja 1943 (Water-Level Records for the Year 1943), By 
Ilmo Hela. Pp. 47. No. 145: Determination - Traces of Heavy 
Metals in Sea Water by means of Dithizone, Metal— Dithizo ne 
Equilibria. By Folka Koroleff. Pp. 69. (ifelsinik : Havsforsk ninus- 
institutet, 1948—195v.) 1411 

Rudiments of Mathematical Physics : including the Original Mono- 
graph, The Lost Dimension or The True Principle of Relativity. by 
James Bain. Pp. 92. (Maldonado, Uruguay : The Author, at Innisvin, 
1950.) l 

Report of the Danish Biological Station to the Ministry of Fish- 
eries. No. 51. By Dr. H. lw ad. Pp. 48. No. 52. By Dr. H. Blegvad 1. 
Pp. 50. (Copenhagen: A. Reitzel, 1950.) (2: 

Publikationer fra det Danske Meteorologiske Institut. Arboger r. 
Isforholdene i de Arktiske Have (he State of the Ice in the Arctic 
Seas), 1947. Pp. 10+5 maps. iIsforholdene i de Arktiske Have (The 
State “ ‘s Ice in the Arctic Seas), 1948. Pp. 14+5 maps. a ne 
havo: E. C. Gad, 1950.) 

South " Australia : Department of Mines. Mining Review for the 
Half-Year ended 3ist December 1948. (No. 89.) Pp. 179. (Adelaidk 
Government Printer, 195u.) 2311 

South Australia: Department of Mines. Geological Survey of 
South Australia, Bulletin No. 24: The Geology of the South Para 
Dam Project. By Dr. Keith K. Miles. Pp. 66+ 14 plates. (Adelaide : 
Government Printer, 1950.) 2311 

Research Council of Israel. First Annual Report for the Year 
comes 31 March 1950. Pp. 30. (Je:usalem: 

0.) 

Helsingin Yliopisto: Meteorologian laitos. Mitteilungen No. 67: 
Synoptic Aspects of Tropical Regions of the Atlantic Ocean, West 
Africa and South America. By Lauri A. Vuorela. (Aerological a c 
Expedition of the Finnish Academy of Sciences, Part 2.) Pp. 1: 
Mitteilungen No. 66: Thermische Studie n tiber das Klima in Siu i- 
amerika. Von Osc. V. Johansson. Pp. 77. (Helsinki: Helsingin 
Yliopisto, 1950.) [412 

South African Museum. Guide Leaflet No. 1: Inscriptions left by 
Early European Navigators on their Way to the East. Third edition. 
Pp. 48. (Cape Town: South African Museum, 1950.) [41 

South African Council for Scientific and’ Industrial Research 
National Building Research Institute. Series DR. 4: Periodic He« 
blow through Building Compeccute- -Heat Exchange at the Insic« 
Surface of a Wall Panel. By Dr. A. A. Roux. Pp. 38. Series Dik 
5: Periodic Heat Flow through aiidine Components—Heat Transf 
from the Outside Surface of Homogeneous Wall Panels to the Insid 
Air. By Dr. A. J. A. Roux. Pp. 58. (Pretoria: South African Counci 
for Scientific and Industrial Research, 1950.) 41 

Fiskeridirektoratets Skrifter, Serie llavundersokelser. Vol. 9, N« 
1U: Undersokelser over P leuronec tider, 1, Embry onalutviklingen hos 
rodspette (Pleuronectes platessa), ~~ Lh (Pleuronectes flesus 
og deres resiproke bastarder; Kjernestorrelsesberegninger pA embry 
ouene og vekst hos larvene. Av. L. v. Ubische. Pp. 37. Vol. 9, No. 11 : 
The Norwegian-Icelandic Herring Tagging Experiments, Keport No. 
By ’Arui Fridriksson and Oiev Aasen. Pp. 43. (Bergen: A/s John 


Government Print r, 
2311 


Griegs Boktryckkeri, 1950.) [412 
Chicago Natural History Museum. Popular Series, Botany 
No. 27: Natural Landscapes of the United States. By J. Francis 
Macbride. Pp. 48. (Chicago : Chicago Natural History Museum, 1950.) 
3U cents. 412 
Companhia de Diamantes de Angola. Publicacoes Culturais No. 7 
Museu do Dundo; Subsfidios para o estudo da bivlogia na Lunda. 
Estudos diversos (Biologia), 2. Pp. 129. (Lisboa: Companhia « 
Diamantes de Angola, 1950.) 4\2 
Bulletin of the American Museum of Natural History. Vol. 95 
Article 3: Phenacocoelinae, a New Subfamily of Oreodonts. By ( 
Bertrand Sehultz and Charles H. Falkenbach. Pp. 87-150. (New = 

American Museum of Natural History, 195v.) 

Smithsonian Institution: Unied States National Museum. Bulletir 
10U: Contributions to the Biology of the Philippine Archipelago and 
adjacent Regions. Copepods gathered by the United States Fisheries 
Steamer Albatross from 13887 to 1909, chiefly in the Pacific Ocean 
By Charles Branch Wilson. Pp. ix + 141-441 +36 plates. (Washineter 
D.C.: Government Printing Otlice, 1950.) 1 dollar. 4] 

Smithsonian Miscellaneous Collections. Vol. 111, No. 18: Tr 
Growth and Kainfall, a Study of Correlation and Methods. By Waldo 
5. Glock. (Publication 4016.) Pp. ii+47. (Washington, D.C.: Smith 
sonian Institution, 1950.) [412 

Federal Security Agency: Office of Education. Biennial Survey o! 
Education in the United States, 1946-48. Chapter 2: Statistics of 
State School Systems, 1947-48. Prepared by David T. Blose, with 
the assistance of Anna D. Guewa. Pp. ix+117. (Washington, D.C. 
Government Printing Office, 1950.) 30 cents. [412 

World Health Organization. Technical Report Series, No. 24 
Expert Committee on Nursing; Report on the first Session. Pp. 30 
ls. 6d.; 20 cents. Technical Report Series, No. 28: Expert Com 
mittee on Rabies ; Report on the First Session. Pp. 26. 18. 6d.; 2 
cents. (Geneva: World Health Organization; London: HM 
Stationery Office. 1950.) [512 


Catalogues 

Metropolitan-Vickers Gazette. Vol. 23, No. a November- 
December 1950. Pp. 253-2 cii. (Manchester Metropolitan- 
Vickers Electrical Co. 

B.D.H. Amino Acids. Pp. 4. 
British Drug Houses, Ltd., 

BILC (Benzene Hexac hlride ): What it Does for the Fruit Grower 
Pp. 38. (Wheathampstead : Murphy Chemical Co., Ltd., 1950.) 

Esso Magazine. No. 6, Autumn. Pp. 16. (London: Anglo-American 
Oil Co., Ltd., 1950.) 
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